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THE MOBSE TWIST DKILL 
AT THE FAIB 
The exhibit of the Morse 
Twist Drill and Ma 
chine Company, New 
Bedford, Massachusetts, in 
Machinery Hall, shows 
twist drills in every con- 
ceivable shape, size and 
variety. There are drills 
from 0-0135 of an inch in 
diameter, to use for such 
delicate purposes as watch 
work, and from this size 
they increase until a five 
inch diameter drill is 
reached. Such a large 
drill as this is used for 
railway brakes and like 
heavy work. One large 
drill three and a half inches 
in diameter is designed 
for drilling hydraulic 
cylinders, and because of 
the peculiar work which 
this drill is called upon 
to do, it has a copper 
tube incased along the 
twist out of the reach of 
wear, for the purpose of 
conveying oil to the drill 
point. The first case 
shown in the illustration 
is made of quartered oak, 
and ornamented with 
wrought iron work. In 
addition to the drills al- 
ready described, some of 
which are shown in this 
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COHFANT. 



case, there is a variety of 
drills and reamers for 
special work, and several 
special designs of shapes 
of end mills, also grooved 
chucking reamers, and a 
special set of drills for 
drilling deep holes. The 
second case is made of 
old San Domingo mahog- 
any finely polished. In 
this case there is shown 
mostly the various sizes 
of drills and chucks, and 
also a full line of taps 
and dies. In both cases 
the exhibits rest on a back- 
ground of rich black vel- 
vet, thus giving the ex- 
hibit a fine effect. At 
the right of the exhibit 
is a third case containing 
a full line of practical 
tools, many of them dupli- 
cates of those shown in 
the other two cases. These 
tools are open to inspec- 
tion by visiting machin- 
ists and others, and are 
freely shown by the at- 
tendants in charge. The 
only machine shown by 
the company is the twist 
drill grinding machine 
near this third case. This 
exhibit is deserving of 
much praise, more be- 
cause of what it repre- 
(Continued on p. 199.) 
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A NEW PATENT OFFICE B1TILDIN0 FBOFOSEB. 
A bill has been Introduced in the Senate by the Hon. 
Mr. Faulkner, providing for the erection, in Washing- 
ton, of a new building for the Patent Office at a cost, 
land included, not exceeding three and a half millions 
of dollars. It is to be fireproof in construction, to be 
built on the south side of Pennsylvania Avenue, the 
area of the grounds to be not less than 80,000 square 
feet, or about two acres. The Secretary of the In- 
terior, the Commissioner of Patents, and the Chief of 
Engineers, Gren. Casey, are constituted a commission, 
authorized to make the necessary contracts for the con- 
struction, select the plans, and take charge of the 
work. 

The present Patent Office was erected for the special 
purposes of the bureau, and is sufficiently large for all 
its needs; but the Patent Office is not allowed to oc- 
cupy its own building. When the Department of the 
Interior was created, the new secretary was allowed to 
occupy rooms in the Patent Office, and to him was 
given the oversight of that bureau. From year to year 
the various secretaries have plundered the Patent 
Office of its rooms, until now the bureau has so little 
space, its business has so greatly increased, that it is 
overcrowded in all its parts, and the transaction of 
business is greatly impeded. 

No entreaties of the Commissioners of Patents have 
availed to induce the Secretaries of the Interior to 
withdraw from the Patent Office building, and the 
only recourse appears to be the erection of a new 
structure. Whether the bill will pass through Con- 
gress remains to be seen. But if it does pass, and if 
a new building is constructed, there is no more cer- 
tainty the Patent Office will be allowed to occupy or 
retain it than in the case of the present building. 
Furthermore, it will be several years before the new 
structure can be ready for occupancy, and till then 
the present choked, inadequate and unhealthy quar- 
ters must be endured by the examiners and the mem- 
bers of the Patent Office force. We are sorry for them. 
The present Patent Office is one of the finest edifices 
in Washington. It is of the Doric order of architec- 
ture, 433 feet long, 331 feet wide, 75 feet high. The 
grounds are more than twice as large as those pro- 
posed for the new edifice. 

It will be seen by the correspondence in another 
column that serious damages are being done to the 
Patent Office models by their removal to another 
building. 
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The sufferer is not likely to be affected more thaB once 
in the same season. Snow blindness may be prevented by 
wearing colored spectacles, and if it occurs, should be 
treated with a solution of cocaine and chloride of zinc. 
Sunburn may be prevented by the application of 
ointments or powders, lanoline and oxide of zinc being 
especially valuable. Fjostbite may be combated by 
rubbing the affected part with snow and then i^rap- 
ping it in cotton wool or flannel. Exhaustion iday be 
obviated by small quantities of easily digested food 
and a glass of champagne. Sprains are best 'treated 
by heat to the part and afterward rest. Blisters on 
the feet may be prevented by soaping the insides of 
the stockings and rubbing the parts with spirit lotion. 
We might pursue this fascinating subject further, 
but must pause for the present. Mountaineering 
possesses a curious and unique charm for those who 
have once felt its attraction. Tear by year the same 
persons return to the same Alpine haunts to find the 
same charm in peak and pass and valley. "Age can- 
not wither nor custom stale their infinite variety." 
Especially to the brain worker is mountaineering to be 
commended, but let him see that he recognizes and 
accepts the conditions of the sport, and that he does 
not mar a most delightful pastime by ignorance or 
temerity. — The Lancet. 
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German Production of Zinc. 

Germany produces more zinc than any other country 
in the world; the exportation of zinc is accordingly very 
heavy, amounting to 28,000 tons, against an importa- 
tion of not quite 9,000 tons. The main zinc production 
district is in Upper Silesia, where the metal is made from 
calamine, and also more and more from zinc blende, by 
distillation. The smelting of zinc blende has led here, as 
in other places, to the establishment of very perfect 
arrangements for utilizing and preventing the delete- 
rious effects of the sulphurous acid generated in the 
roasting of the ore. In Germany, in 1890, 139,000 tons 
of zinc were smelted, in which work 9,271 men were em- 
ployed. The value of the output was 62,000,000 marks 
($15,500,000 approx.), of which 64 per cent was produced 
in ¥pper Silesia ; 20 per cent in the Arnsburg district ; 
and the remainder in the government districts of Dus- 
seldorf and Aachen (Aix-la-Chapelle), andthekingdom 
of Saxony. The ore in the western parts of the country 
is in the main zinc blende. The smelting of zinc is 
made very difficult, in mostlocalitie^by the presence 
of other metals in the ore. However, by a careful pre- 
paration of the ores and purification of the zinc ob- 
tained, this difficulty has been overcome. By the use 
of regenerative gas heating furnaces and well adapted 
condensers the cost of production has been reduced 
and loss of metal prevented. With the smelting of 
zinc, a small production of cadmium is connected. — 
Kuhlows. 



Sacceas of tbe Long-distance Telephone System. 

The Western Electrican says : The recent storm that 
swept over the East and South was the cause of much 
distress to telegraph companies, and, in view of the se- 
verity of the storm and the wide latitude which it cov- 
ered, it is not surprising that communication between 
different sections of the country should have been 
temporarily severed. The newspapers were among the 
principal sufferers, and it was impossible for a time to 
ascertain the extent of the calamity. The service be- 
tween New York and Chicago was completely pros- 
trated, and Western papers were unable to obtain news 
or send dispatches to the East. 

The Chicago Evening Post, however, hit upon tho 
idea of using the long-distance telephone lines, and 
three columns of news was received in this manner from 
the New York representative. It is a subject of con- 
gratulation for the telephone company that its wires 
sustained the strain which practically destroyed the 
telegraph companies' lines. 

Construction is responsible for the endurance of the 
telephone lines, which are built with a view to resist 
storms, so that they may always be relied upon. The 
New York-Chicago line is 950 miles long, and is built 
in the most substantial manner. The poles are of 
cedar and chestnut, 35 feet and upward in length and 
averaging about 45 to the mile, making the total num- 
ber of poles 42, 750. They are braced in every way that 
will tend to add to , their stability. The hard-drawn 
copper wire used weighs 435 pounds to the mile, and 
the circuit contains 826,500 pounds of copper, or about 
four times more than would be used for ordinary tele- 
phone service in that distance. The line has been in 
successful operation since last October. Prior to that 
time the limit of successful transmission did not exceed 
500 miles. Now every principal city between Boston 
and Milwaukee is included in the system. 

At present the company is building south from 
Chicago to Cincinnati, and an office has just been es- 
tablished at Dayton, O. That the long-distance tele- 
phone is a practical success and of exceptional value in 
emergency cases, or where quick personal communica- 
tion is desirable, there is no room for doubt. 



Mountaineering. 

The question of the proper diet for mountaineering 
is an interesting and important one. Dr. Wilson 
recommends bread, tinned meats, sardines, jam, cheese, 
gingerbread, nuts, chocolate, raisins, and dried prunes, 
and for beverages, cold tea, cold coffee and either red 
or white wine. On a stiff day's mountaineering it is 
usual to take five meals — some light refreshment at 2 
or 3 a. m. before starting, such as a cup of bouillon or 
of bread and milk ; three meals out of doors, composed 
of such articles as those enumerated above ; and a good 
dinner on returning in the evening. The writer recom- 
mends climbers "to eat as much as possible on the way 
up" and to drink as little as possible between meals. 
Drinking glacier water is to be avoided, and on the 
Swiss mountains it should not be forgotten that many 
tempting-looking streams will be found to be polluted 
by cattle, perhaps at some point higher up and out of 
sight. 

Under the heading of ''Hints Medical and Surgical" 
Dr. Wilson gives some simple but sound and valuable 
advice. Mountain sickness must be combated by 



Ferment of the Pineapple. 

Mr. R. H. Chittenden has a paper in the Transac- 
tions of the Connecticut Academy of Arts and Sciences 
(1893, p. 281) in which he states that the ripe pineapple 
contains a very powerful proteid-digesting principle, 
and that the juice also possesses in a remarkable de- 
gree the power of curdling milk. The juice appears to 
contain three distinct proteids. Two of these are sep- 
arable from the acid juice by heat alone, one at about 
75° C, the other at 100° C, while the third is not oo- 
agulable by heat, but is precipitated by acetic acid and 
potassium ferrocyanide. The proteid-digesting power 
of the juice is manifested in fluids of all reactions, acid, 
alkaline, and neutral, the ferment being in this re- 
spect a trypsin rather than a pepsin ; it acts, however, 
most strongly in a neutral solution. The proteolytic 
ferment may be separated from pineapple juice by 
saturation of the neutralized fluid by sodium chloride 
or magnesium sulphate, the former being the prefer- 
able method. It appears to be a mixture of a globulin 
and a proteose. 



Thb Broadway cable cars. New York City, are 
lighted with ordinary coal gas, instead of petroleum. 
The gas is flrst condensed. In the big power house 
on Sixth Avenue the gas is first run through a con- 
densing engine, which forces it into a boiler-shaped 
steel receiver. Prom there it is drawn, as required, 
through pipes into the car house adjoining on Seventh 
Avenue, where the holders underneath the cars are 
charged. Each holder carries enough of the gas to 
light a car twelve hours. 
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At the extreme south end of the space allotted to 
the Depaptment of Apjriculture in the United States 
Government building, the visitor at the Fair will find 
the various exhibits of the Bureau of Animal In- 
dustry. 

Congress in 1884 passed a resolution providing for 
the establishment of a bureau in the Department of 
Agriculture for the purpose of eradicating the con- 
tagioTjs and infectious diseases of domesticated ani- 
mals. 

When we consider the vast amount of capital and 
labor employed in the live stock business of this 
country, and the amount of good work already done 
by the bureau, we see the wisdom of Congress in creat- 
ing the bureau. 

The special work done by the bureau, which has 
been most reaching in its effects upon the stock in- 
terests of the country, was the stamping out of con- 
tagious pleuro-pneumonia, a bovine disease which first 
made its appearance in Brooklyn, N. Y., in 1843. 

This disease raged with more or less fierceness prin- 
cipally along the lines of cattle transportation till 1889, 
and in 1891 this work of the bureau was completely 
crowned with success, when the last case was dis- 
covered and suppressed. No new cases having ap- 
peared. Secretary Busk in September, 1893, issued a 
proclamation declaring the country freed of the 
plague. 

The reports of the bureau are issued annually, in 
handsome volumes of about 500 pages, and occasionally 
special reports appear. 

It seems to have been Secretary Rusk's object to 
give the farmer and stockman reading matter which 
affects his vital interests, for we notice in the collec- 
tion of reports of this bureau reports upon the "Ani- 
mal Parasites of Sheep," " Swine Plague," " Hog 
Cholera," "The Sheep Industry," "Texas Cattle 
Fever," "Diseases of Cattle and Cattle Feeding," and 
"Diseases of the Horse." All these reports are pre- 
pared under the personal supervision of the able chief 
of the bureau. Dr. D. E. Salmon, who will be known 
to future American veterinaries as one of their pio- 
neers. 

A notable contribution to the work of the bureau 
for 1893 is the "Texas Cattle Fever Report" by Drs. 
Theobald Smith and F. L. Kilborne, two of Dr. Sal- 
mon's assistants. This disease has been worked at 
periodically for about twenty-five years by various 
scientists without much success. We now know that, 
according to the views of the above investigators, 
Texas fever in cattle is carried by the cattle tick ; that 
Southern cattle, or more strictly speaking all cattle 
which come from a district south of a line established 
yearly by this bureau, are capable of causing the 
disease in those cattle with which they come in con- 
tact north of the bureau line. The Southern cattle 
themselves have acquired an immunity to the disease. 
•The cattle tick harbors a microscopic animal parasite. 
This parasite is inoculated into the Northern cattle by 
the ticks which come from the Southern cattle. The 
parasite, a protozoan named Pyrosoma higeminum, 
then enters the blood, disorganizes that essential fluid, 
and causes the death of the animal. 

In the exhibit of the bureau the visitor will notice 
a model of the Kansas City stock yards. The Kansas 
River courses through the yards and provides a natu- 
ral quarantine line between the two yards thus 
formed. One of these yards is reserved entirely for 
Southern cattle and the other entirely for Northern 
cattle. 

A small strip of the Dureau space is taken up with 
models of the cattle transportation cars and a fine 
model of the cattle transport steamer Massachusetts. 

On the partition above will be seen photographic 
views of the interior of the steamer, showing the man- 
ner of placing the cattle during the ocean voyage. 

The models of the cars show the amount of care 
which is now taken for the comfort of cattle in transit. 
The cars are so constructed that both food and drink 
can be passed to the cattle from the roof the car. 

When one enters the department space from the 
great rotunda, a dressed hog and two sides of beef 
meet his gaze. Upon inquiry as to the methods used 
to preserve this meat during this hot weather, the 
visitor is told that it is not real meat. The demonstra- 
tor then takes the visitor into his confidence and tells 
him that they are papier mache models, and that he 
is looking at the exhibit illustrating part of Uncle 
Sam's methods of inspecting Chicago pork and beef. 
At one end of the table he looks into a microscope and 



sees before him the famous Trichina spiralis, a little 
worm which infests pork, and which sometimes causes 
the death of persons who swallow them in rare meat. 
He also seeo the various implements used in pork 
inspection. 

In a bottle which rests upon a stand he sees a sec- 
tion of the tongue of a hog which contains numer- 
ous little round opaque bodies about the size of bird 
shot. This, he is told, is measly pork. The name of 
this little body is a long one — Cysticercus celluloses. It 
is the larval stage of one of the most common tape 
worms, the Tcenia solium. This larva develops into 
this worm when we swallow it in rare pork. 

On the table will also be seen the various report 
blanks, the filling out of which constitutes the red 
tape business which Uncle Sam requires of his meat 
inspectors. 

Passing along the rail which encircles this exhibit, 
the visitor is guided to the bureau's curio exhibit. 
Twenty-three hair balls hang before him. If he is not 
" up " in cattleology, he wonders what a hair ball is. 
A label just in front of him tells him that they are 
formed from the hair which cattle swallow after lick- 
ing themselves, and that the only curious thing about 
these is that they all were taken from one animal. 
Now come some of the strangest things yet. The visi- 
tor is expected to swallow the story that a sane animal 
would, with premeditation, swallow such articles as 
these: Nineteen pounds of stones, a jackknife (the 
original owner of which has been found), a bridge bolt 
thirteen inches long and five-eighths of an inch in dia- 
meter, a sulky rake ' tooth four feet eight inches long, 
miscellaneous articles, such as nails, staples, sticks, 
stones, buttons, hairpins, pieces of glass, cartridge 
caps, etc., etc., without end, and finally one of Uncle 
Sam's depreciated silver dollars and a silver watch 
chain, both of which are securely wired down to pre- 
vent some other animal from swallowing them. 

Dick Jones, of Nebraska, says he is making up some 
lies to tell when he goes back home, and that he will 
make a careful note not to forget this one. 

On the partition in front of him the visitor sees 
framed photographs of the famous breeds of horses, 
cattle, dogs and chickens, and also some views of the 
Chicago stock yards, which are doing duty for a second 
time at a great international show, they having been 
used at the Paris Exposition. 

Clearing himself of the crowd which has collected, 
he moves along slowly, looking down into a case con- 
taining some toy cattle and tough-looking miniature 
men. This, he is told, is a model of the cattle pens 
where cattle which are to be exported are inspected 
and tagged, and that Uncle Sam knows all about 
every steer that leaves his domains. 

Facing right about, he sees a large number of nice- 
looking bottles containing worms. Upon close inspec- 
tion he finds that the contents of the bottles are speci- 
mens of the various parasitic worms and insects which 
are found on or in the domestic animals. He is some- 
what bewildered by the long Latin names, but feels 
sure the collection did not come there by chance ; so 
making himself interested, he listens to the descrip- 
tions of the various specimens and is soon convinced 
that the life histories of the parasites are one of the 
most wonderful provisions of nature to perpetuate the 
species. To his left he sees an enormous bottle, and, 
upon reading the label, he finds that the specimen in 
the bottle is Gastrophilus equi, in the stomach of a 
horse. When he finds out that man is not infested 
with such atrocious-looking parasites, that they are 
nothing but bots and that they do not cause any 
serious ailment in the horse, he feels much relieved. 

The next exhibit is that of a stnffed horse, beauti- 
fully executed. The sign under the belly of the horse 
says " Glanders and Farcy." Upon closer inspection 
he notices the farcy buds on the hind legs, and the 
characteristic nasal discharge in this disease. Men- 
tal note is made of the fact that glanders and 
farcy are one and the same disease, and that when 
man is inoculated from a horse which has the disease 
in either form he is apt to die. 

In a small bottle which hangs near the horse is a 
fluid substance, reddish in color, which is called mal- 
lein. 

Mallein is used in diagnosing obscure cases of glan- 
ders, and is made in about the same way that Dr. Koch 
makes his tuberculin, i. e., mallein is a glycerine extract 
of the sterilized bouillon cultures of the bacterium 
which causes glanders. Printed directions tell how 
to use it, and what reactions should occur if the ani- 
mal has glanders. 

Continuing eastward, the visitor stands in front of 
two long rows of shelves, upon which rest large bottles 
containing specimens illustrating the pathology of the 
various infectious and contagious diseases of our ani- 
mals, such as tuberculosis, swine plague, hog cholera, 
glanders, actinomycosis or lumpy jaw and contagious 
pleuro-pneumonia. 

The specimens of pleuro-pneumonia are specially 

valuable now, because this disease is extinct in this 

country, and their value will increase as time passes. 

Turning to the left, he finds that a large terrestrial 

globe has indicated on its surface the regions in which 



pleuro-pneumonia now exists in Europe, and the 
places and dates at which this bovine scourge existed 
in the United States. 

The next exhibit to attract his attention is a horse- 
shoe- shaped frame hanging on a post. 

In this frame are found the identical shoes worn by 
Nancy Hanks, Maud S. and Sunol when they made 
their records as trotters. In the same frame are auto- 
graph letters from the owners of the above horses at- 
testing the genuineness of the shoes. 

After leaving this exhibit, which illustrates the 
nearest approach of the farrier's art to perfection, 
the visitor faces a collection of shoes and hoofs which 
illustrate just the opposite — the imperfect methods 
of shoeing, and their results to the horse's foot. 

This collection illustrates the subject admirably 
and should be the Mecca of the horseshoer who 
prides himself on his ideas of right and wrong to his 
fellow man and his next best friend the horse. 

The next exhibit is a large model of the cattle quar- 
antine station at Garfield, N. J. This model shows 
the relative positions of the various buildings, water 
supplies, and drainages, and also an enlarged model of 
one of the cattle hospitals. 

Entering the laboratory with the demonstrator, the 
visitor is shown the various cultures of the bacteria 
which are investigated by this bureau; also the man- 
ner of making cultures, and the various apparatus 
necessary for bacteriological investigations. 

Some slides are placed under a powerful microscope, 
and, for the first time in his life, the visitor actually 
sees some little, slender rods, with rounded ends, and 
he is told that these little, rod-like bodies are the little 
plant cells called tubercle bacilli, and that it is they 
that cause tuberculosis, or consumption. 

Across the aisle from the laboratory is an exhibit of 
apparatus which is used in isolating from bacterial 
cultures the poisonous substances which the bacteria 
produce. Just as we ourselves produce substances 
which are poisonous to our tissues by our mere living, 
so do these little life units, the bacteria, produce sub- 
stances which are inimical to their own existence as 
well as that of other plants and animals. 

Having seen all the most important exhibits of this 
bureau, the visitor exchanges cards with the demon- 
strator, and hurries along to inspect the exhibits of 
theother bureaus of the department. 

The Electrical Engineering Department of the Ex- 
position shows that electric power is made use of in 
thirty-seven buildings. The Exposition itself uses one 
hundred and three motors, with an aggregate of 
1,811 horse power, exhibitors use 313 niotors, aggre- 
gating 538 horse power, making altogether 315 motors 
and 3,349 horse power. This does not include all the 
electric motors, for a number of exhibitors in the Elec- 
tricity building have one large motor connected to the 
Exposition circuit, which operates a number of other 
motors. The working of all these motors is of value 
in demonstrating the convenience of electric power. 
It is evident there will be hereafter a greatly increased 
demand for electric motors. 

One of the novelties among the engines exhibited in 
the Palace of Mechanic Arts is a 30 horse power steam 
turbine shown in the Swedish section. It is direct 
connected to a duplex dynamo which has a rated ca- 
pacity of two hundred and forty 16 candle power 
lamps. This turbine when run at full speed makes 33,000 
revolutions a minute, but this is reduced ten times be- 
fore being transmitted to the armatures of the dyna- 
mo. The speed-reducing device is at least twice the 
size of the turbine itself. The ten horse power en- 
gine makes 34,000 revolutions a minute. The turbine 
is of very simple construction and the shaft is a piece 
of steel scarcely twice the size of an ordinary lead pen- 
cil. This makes a shaft that is elastic. Were it larger 
and more rigid, the turbine could not be operated at 
such high speed. Since the publication of the articles 
regarding steam turbines in the Scientific American 
SlTppi/EMEirT, there has been a special interest in this 
exhibit. The general practice and tendency in the 
United States in dynamo building is toward a much 
lower armature speed. But it is claimed for this tur- 
bine that the speed can be reduced any desired amount 
with scarcely any appreciable loss in efficiency. 

The concession under which the Ferris wheel was 
constructed, stipulated that no percentage should be 
paid until the receipts had reached $300,000, and then 
the Exposition was to get 50 per cent. The enterprise 
proves to be a marked commercial and as well as en- 
gineering success, and will net the Exposition a daily 
income of about $5, 000 until its close. 

Cornelius Vanderbilt and several members of his 
family spent the first week of September at the Ex- 
position, and occupied their private ear, which was 
switched on a side track in the terminal station. 
The public seemed to regard the car and its noted oc- 
cupants as part of the Exposition, and seemed partic- 
ularly desirous of inspecting both. 

Transportation Day was recently celebrated in a pe- 
culiar manner. It began with a notable display of 
aquatic vehicles. There were launches of various 
types, rowboats, canoes, in fact all kinds of vessels, 
{Continued on page 198.) 
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THE BIDEB HOT AIK ENGINE COMPANY EXHIBIT. 

The largest and the oldest builders in the world of 
hot air engines, the Rider Engine Company, of New 
York, have a fine exhibit in Machinery Hall, as shown 
in our illustration. The company make both the 
Rider and the Ericsson hot air engines, and they turn 
out such large numbers of both kinds that their ma- 
chines are superior in all respects, both as to ability for 
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work and workmanship. During the past five years 
many improvements have been introduced and the 
price has been lowered, the manufacturers claiming 
that this is now the cheapest pumping apparatus in 
the world which is both serviceable and reliable, its 
only competitor in the field of domestic pumping being 
the cumbrous and uncertain windmill. It is supplied 
with a kerosene-burning attachment if desired, which 
renders the engine practically automatic. 



trolley wheels, insulated wire, electrical brushes, etc., 
and the largest assortment of commutator bars to be 
found in the exhibits. The fact that their product 
is used exclusively by the Westinghouse people, who 
furnish power and lighting for the World's Fair, 
speaks volumes for this metal for electrical work. 

This company claim that theirs is the only pure 
copper cast solid without alloys and without blow- 
holes, and that it 
has the greatest 
conductivity of 
any cast goods, 
that the original 
fiber of the copper 
is not destroyed, 
and that their 
castings h a v e a 
tensile strength of 
36,000 pounds to 
the square inch, 
and their wire 
over 80,000 
pounds, or nearly 
double that of 
any copper offer- 
ed in the market ; 
that its anti-fric- 
tion qualities are 
unequaled, giving 
it when used in 
bearings twice 
the life of any 
other metal used 
for the purpose. 
The company fur- 
nishes any goods 
required for 
standard dyna- 
mos, motors or 
street car lines, 
and the goods are 
warranted to have 
three times the 
commutator segments, 
armature bearings, 



A GUIDE BLOCK FOB TEIEGBAFH WIBES, ETC. 
Where wires are to be run or stretched from pole to 
pole, as in putting up telegraph, electric light, and 
other wires, the device shown in the illustration is de- 
signed to greatly facilitate the work. The improvement 
has been patented by Mr. Ulysses H. Alexander, of 
No. 1008 Delaware Avenue, Wilmington, Del. It con- 
sists of a block adapted to be conveniently connected 
with the cross arms of a pole, as shown in Fig. l,the 
block consisting of two hinged sections, each having 
on its inner face recesses which constitute a circular 
opening when the sections are closed. In the lower 
wall of the central opening, as shown in the sectional 
view. Fig. 2, is a cut-away portion adapted to receive 
a roller, and side recesses, one of which receives one of 
the trunnions of the roller, while in the other is fitted 
a screw plug affording a bearing for the other trun- 
nion. The central portion of the roller is concaved, to 
better guide the wire passed over it, and the roller 
may be readily changed by removing the plug. For 
lubricating purposes, oil ducts lead from the upper 
surface of the lower block section to each of the 
trunnions. The two sections ftf the block are pre- 
ferably locked in closed position by means of a hook 
and wing nut screwing on a threaded stud, the sec- 



THE EUBEEA TEHPEBED COPPEB CO.'S EXHIBIT. 

The exhibit at the World's Columbian Exposition 
of the Eureka Tempered Copper Co., of North East, 
Pa., is located in the southwest gallery of the' Elec- 
trical building. The display is a wonderfully com- 
plete one, and seems to embrace nearly everything 
that it would be thought possible to make of copper or 
brass. It is shown in an attractive Moorish mosque, 
of which our illustration represents an exterior and 
interior view. 

This company enjoys a wide reputation for its cast- 
ing of copper without blowholes and without alloys, 
and its process of hardening copper, for which it was 
awarded the John Scott medal by the city of Phila- 
delphia, at the suggestion of the Franklin Institute, 
in 1891. The company exhibit all sizes and types of 
commutators for street car and electric lighting. 
Their exhibit also includes bearings, gears, pinions. 



wear of any other metal for 
electric brushes, gear pinions, 
street car bearings or trolleys. 
>» I « I » 



The Decom position of Steam. 

Herr Rosenfeld has devised a very pretty means of 
illustrating the decomposition of steam by a heated 
metal, which may make a really pleasing addition to 
the platform resources of a lecturer on water gas. For 
the purpose of the experiment, Herr Rosenfeld em ploys 
a small quantity of powdered magnesium, introduced 
into a short length of combustion tube fitted at one end 
with a stopper and tube for the escape of gas, and con- 
nected at the other end with a vessel containing water. 

If this vessel is gently heated, while heat is also cau- 
tiously applied to the tube containing the magnesium, 
steam passes over and the metal merely glows — absorb- 
ing the oxygen and delivering a steady stream of hy- 
drogen, which can be collected over water. If the evo- 
lution of steam is increased, so as to send a rapid cur- 
rent through the tube and over the heated metal, the 
latter burns with a dazzling light, and the heat soon 
breaks the tube. Before this can possibly happen, 
however, and necessarily end the experiment, a good 
deal of hydrogen will have passed over and been 
collected in the bell jar. The sequence of 
operations makes a highly effective lecture 
experiment. 




ALEXANDEB'8 GUIDE BLOCK FOB BUNNING WIBE. 

tions being thus readily opened out for the introduc- 
tion of the wire or its removal from the central open- 
ing. 

* < » » » 

Honr to Test a Watermelon. 

I draw my thumb nail over the melon, scraping off 
the thin green skin. If the edges of the skin on each 
side of the scar are left ragged or granulated, and the 
rind under the scar is smooth, firm, and white, and 
has something of a glassy appearance, the melon is 
ripe. But if the edges of the scar are smooth and even, 
and the thumb nail has dug into the rind in places, 
and the skin does not come off clean, then the melon 
is green. You can easily learn on two melons, one ripe, 
the other green, noting the difference after they have 
been cut open. — Southern Farmer. 
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AN INEXPENSIVE AND EFFICIENT MILE COOLEB. 

According to this improvement, which has been 
patented by Mr. Franli J. Merz, of Fifth and Lane 
Streets, Seattle, Washington, the mills is cooled by 
being passed over the outer surfaces of corrugated 
metal plates, whose inner sides are kept cool by flow- 
ing water. Fig. 1 is a side view of the cooler, por- 
tions being broken away to show the interior, and 
Fig. 2 is a vertical cross section. End plates of the 
frame support a trough at the bottom and a hopper 
at the top, there being sockets in the upper side 
edges of the trough and in flanges of the frame to 
retain glass plates, which form the side walls of the 
cooler. Beneath the hopper an interior chamber is 
formed of corrugated plates of metal, attached at 
their ends to the end plates of the frame, and the top 
of this chamber is traversed by a water supply pipe 
having a series of openings in its top and side por- 
tions, over which is located a curved baffle plate or 
fender to direct the water issuing from the pipe 
against the side walls of the chamber. The water 
is thus made to flow along the inner side walls of 
the corrugated metal plates, passing off from the lower 
compartment through an outlet pipe. The milk to be 



that time the belt has been submerged over twenty- 
five times. A large quantity of belting is shown 
which for weight and quality, fine finish, and tho- 
rough workmanship commands the best trade of the 
country. It comprises single, double, light double, 
dynamo double, etc., with all the various kinds of laps 
and fastenings. This make of belting has a well estab- 
lished reputation for excellence. The factory is 
located at Nos. 410 and 413 North Third Street, Phila- 
delphia. There is also shown a patent belt truck, the 
invention of Mr. Samuel Lyon, who is Alexander 
Brothers' agent, at No. 165 South Canal Street, 



gravings are always printed outside of the text, and 
this increases the price of the work. 

To succeed in printing along with the text is 
not to be thought of, since the latter is produced by 
reliefs. Other processes, such as engraving upon 
wood, etc., permit of this kind of printing ; but what 
has been long sought for in copper plate engraving is 
to have the complete work of the printer done by a ma- 
chine, so as to reduce manual labor. Tentatives have 
doubtless been made in this direction for a long time. 
We may mention especially a machine constructed in 
1853 by Robert Neale, an Englishman. Many others 




MEBZ'S MILE COOLEB. 

cooled is placed in the hopper, at each side of the 
bottom of which is a series of holes, while within the 
hopper is a sieve or strainer entirely covering its bot- 
tom. The milk flows down the outer /aces of the cor- 
rugated side walls of the interior chamber in the same 
manner that the water follows their inner surfaces, 
the milk being finally received in the trough at the 
bottom, where faucets are provided by which the 
cooled milk may be drawn off. 




FBESS FOB FBINTING COFFEB FLATE ENGBAVINOS. 



Chicago. With this truck one man can handle the 
heaviest roll of any kind of belting, or coils of hose or 
rope, which can be reeled off or on at will. The ex- 
hibit is No. 3, group 69-26 J, 28. 



LEATHEB BELTS AT THE FAIB. 
One of the very attractive, exhibits in Machinery 
Hall is Alexander Brothers' show of leather belting. 
It occupies a prominent space on the central aisle, and 
is in all respects worthy the position. Our illustration 
gives a good general idea of the arrangement of the 
twenty large rolls of belting-, the display of sample 
joints, etc., but the beautiful finish of the goods, the 
fine cabinetwork, etc., of the exhibit must be seen to 
be f uUy appreciated. Transparencies illuminated by 
electric lamps show the great five-ply leather belt 
made -by this firm for the McCuUough Iron Company, 
and a 51 inch three-ply waterproof leather belt, weigh- 
ing 2,314 Ib.j which is still in good condition, after a 
night and day run of four years, at M. & W. H. Nixon's 
Company's paper mill, Philadelphia, though during 
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AN INSIDE COVEB FOB BABBELS. 
A cover for barrels, tierces, etc., to hold meat or 
other articles under a brine or pickle, is shown here- 
with, and has been patented by Messrs. John J. Fried- 
erichs and Henry C. Fliege, of Calumet, Mich. Upon 
one side of the cover is a slotted claw-tail piece, the 
position of which is adjustable, so that it will extend 
more or less beyond the edge of the cover and be held 
in place by a thumb screw. Near the other edge of the 
cover is a standard supporting a pivoted lever having a 
curved and sharpened outer end and an inner handle 
end. The dotted lines represent this lever in raised posi- 
tion, as it appears when the cover is being placed in 
the barrel, the bringing down of the lever causing the 
claw of the tail piece and the pointed end of the lever 
to engage the inner surfaces of the barrel. The device 
is very simple and inexpensive and does away with the 
necessity of using stones or other sinkers, which may 
be carelessly brought into service, and where accident- 
al displacement frequently results in the spoiling of the 

meat. 

^ I » > > 

MECHANICAL FBESS FOB COFFEB FLATE FBINTINO. 
The printing of copper plate engravings requires 
very particular care that up to the present has not 
permitted of intrusting the work to a machine, the 
hand of the workman alone being judged capable of 
giving the inking and the wiping of the plate the 
finish necessary for the obtaining of a good proof. As 
well known, what is called copper plate engraving is 
done upon plates of copper, either by means of aqua- 
fortis or the graver, and 
sometimes by these two 
means combined. It is the 
hollows in the plate that 
give the black lines, the 
parts not attacked being 
reserved for the lights. It 
is necessary, then, in order 
to obtain a good proof, to 
spread the ink very uni- 
formly over the lines of the 
engraving, to carefully 
wipe the non-engraved 
parts and afterward to give 
a very strong pressure, in 
order that the paper may 
take up the ink in the hol- 
lows. It will be understood 
from this very brief de- 
scription of the operation 
that this kind of printing 
can never be done with the 
text. It will be seen, be- 
sides, that if it is done by 
band, it will take consider- 
able time and the cost will 
beveryhigh. That is why, 
in books, copper plate en- 



also have sought a solution of the problem, but we 
cannot find that any have been successful. It was at 
the Exposition of 1889 that the first machines of this 
kind were presented that gave satisfactory results. 
They were devised by Mr. Guy. Since that epoch, 
however, we have not as yet seen them much em- 
ployed. One of them is in operation in Berlin and 
another at St. Petersburg. In France it was judged 
that they needed some improvements, and they 
have up to the present been set aside. This was not 
the way to help to put them to a definitive point. Some 
months ago Messrs. Endes & Chassepot, copper plate 
printers, of Paris, had one installed in their printing 
rooms, and, as practical men, quickly saw what were 




FBIEDEBICHS & FLIEOE'S INSIDE COVEB FOB 
BABBELS. 

the improvements to be introduced into it. They have 
now succeeded in deriving considerable advantage 
from it, and very recently we have been enabled to ob- 
tain an idea of the services that may be expected from 
these machines, for Messrs. Endes & Chassepot have 
in two days delivered the prints of a plate that by the 
ordinai-y process would have required nearly a month. 
As in all mechanical presses, the machine consists of 
a table, upon which is fixed the type to be reproduced. 
This table has a to and fro motion, during which the 
type is inked in passing under rollers prepared for the 
purpose and then presents itself under a cylinder, 
which carries a sheet of paper, and bears strongly 
against it in order to give the impression. The new 
and interesting part that constitutes the copper plate 
press is found toward the right of our engraving. At 
the upper part are seen rollers, L, each carrying a 
wound-up band of cloth. The extremity of this band 
passes under a horizontal rod, F, and afterward winds 
up under another cylinder not visible in the figura 
The rod, E, receives by means j)t disks, C, provided 
with cams, a rapid to and fro motion in various direc- 
tions, so as to produce the effect of the hand wiping 
with a cloth. These rods, six in number, are provided 
with flannel tamkins, under which the cloth is con- 
stantly renewed, and constitute the rubbers designed to 
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clean the plate after it has been inked. The first, L, 
is charged with the greatest part of the ink in excess, 
since the five others finish the business, and the last 
must preserve its cloth almost immaculate. If we sup- 
pose the plate properly inked for the first time, the fol- 
lowing are the series of operations through which the 
continuous printing by the machine will be effected. 
Starting from the point, P, the plate passes under the 
rubbers, which, at this moment, are raised automati- 
cally and do not touch it. It goes under the cylinder, 
D, which has received a sheet of paper and which 
prints it at the moment at which the plate is passing 
beneath it, leaving the printed sheet in the hands of 
the pressman, while the plate continues on its way. It 
passes under the inking roller and afterward returns 
in an opposite direction. This time it passes under 
the cylinder, D, without touching it and reaches the 
rubbers, E, which are depressed and perform their 
office. It then rebegins its course in an opposite di- 
rection, and so on. 

It is possible with this machine to print from 1,200 to 
1,500 copies per day, while by the ordinary process 
scarcely a hundred can be printed. There is here, 
then, a real progress that will permit of giving more 
easily, and without too great an increase of cost, cop- 
per plate engravings in books and in journals that 

publish plates outside the text. — La Nature. 
^ < ■ > ^ 

Notes from the W^orld's Columbian Exposition. 

{Continued from page 195.) 
from the ordinary scow to the latest improved launch. 
Venice contributed a state gondola, upholstered and 
bedecked sumptuously, and rowed by six gondoliers, 
dressed in mediaeval costumes, also ordinary gondolas 
and fishing boats. Crews of Ottomans manned sev- 
eral distinctive Turkish crafts; half-dressed Dahome- 
yan natives paddled two curious dugouts; Esquimaux 
displayed their skill in the use of kayaks; Quacktail 
Indians, from British Columbia, paddled about in one 
of their grotesquely decorated dugouts; and there 
were peculiar fishing boats from Norway, South Sea 
Island crafts, as well as boats from Ceylon, Java, 
Egypt, Brazil, Japan, and other corners of the earth. 
The feature of the afternoon was a procession of 
land vehicles which represented nearly every country 
that has an exhibit in the Transportation building. 
The procession was headed by Turkish sedan chairs, 
Afriean palanquins, and other vehicles carried on the 
shoulders of men. Then followed an array of donkeys 
and camels harnessed in saddles used in various parts 
of the world, and carrjdng loads of different kinds, 
the several drivers being dressed in their native cos- 
tumes. The remaining part of the procession com- 
prised several historical vehicles and a long line of 
carriages of the latest patterns, from phaetons to tally- 
ho coache& There was the state carriage of Abraham 
Lincoln, a vehicle that looks odd now, because of its 
antiquated design, and which is the worse for wear, 
as its once beautiful trappings are now badly faded and 
time-stained, but nothing in the day's observance so 
stirred the hearts of the multitudes as the appearance 
of this vehicle. The state carriage of the late Dom Pedro, 
of Brazil, was also in the procession. A large display of 
bicycles ended the pageant. This same day was also 
California Day, and it was observed in characteristic 
style. In addition to the regulation exercises of speech 
making, etc., several car loads of fruit were given 
away. Great stacks of luscious-looking fruit occupied 
a large part of a lawn at the southeastern comer of 
the State building, and at the appointed time men en- 
deavored to give it out iu small packages to each ap- 
plicant, but thousands of people jammed into the 
space, and the crush was so great that, finally, the 
fruit was distributed any way to get it into the hands 
of the surging crowd. 

The great Schuckert search light, illustrated on the 
first page of the Scientific Amebicabt of September 
2, has a formidable American rival, which has just been 
placed on the colonnade bet ween the Palaceof Mechanic 
Arts and the Agricultural Palace. The reflecting lens 
is not quite as large as in the German lamp, but is de- 
signed to be more powerful. This lamp will require 
about 300 amperes of current. The upper carbon is 
1}4. inches in diameter and 22 inches long, while the 
lower carbon is the same size, but; only 15 inches long. 
The carbons are set in such relation to each other 
that the reflector absorbs all the light from the incan- 
descence of the carbons as well as the light of the arc. 
The lamp is rated at about 100,000 candle power, and 
its light, when magnified by the reflector, will reach 
200,000,000 or so candle power. 

Harriet E. Wilson, writing to Minerals, tells of some 
of the minerals to be seen in the Palace of Mining : 

"While looking at the carbonates — calcites and dolo- 
mites — I thought: Ah, nature, what art thou not doing! 
Converting such beautiful things out of limestone. 
There was a bird's nest with four tiny eggs in it, and a 
basket with pears and hazel nuts, all incrustated with 
lime, from Clermont, France, and formed by water flow- 
ing down over steps, the spray falling on the objects, 
and as it evaporates it leaves a deposit of carbonate of 
lime. 

" There was a fine coUeetion of minerals which are 



used as gems, cut, polished, and in cases. Also imita- 
tions of noted diamonds and a case showing the dif- 
ferent styles of cutting diamonds. In Mr. Ward's col- 
lection are copies if celebrated gold nuggets, the larg- 
est of which is the Welcome nugget, found June 11, 
1858, at Ballarat, Victoria, Australia, weighing 2,166 
ounces, value $41,883. 

"In the collection of Mr. A. B. Crim, of Middleville, 
N. Y., are sections of rock showing cavities containing 
carbon, calcite, and quartz crystals ; quartz crystals 
doubly terminated ; tube containing 1,000 quartz crys- 
tals, weight S% grains, 128,000 to the ounce, all from 
famous Herkimer County. 

" Speaking of crystals, every person should visit the 
crystal cave from the Black Hills, now being exhibited 
in Horticultural Hall, just under the mountain under- 
neath the dome. The original cave is about twenty 
miles from Harney Peak. It has been explored fifty- 
two miles, and the admittance is $1. Here you can see 
it for nothing, and if you buy $10 worth of specimens 
or pictures they will give you a ticket admitting you 
into the cave any time within three years. The entire 
exhibit is for sale at $50,000. 

" Iowa has a coal mine, miner at work, and car load- 
ed with coal : coal value, 1893, $9,800,000 ; production, 
1892, 7,000,000 tons. Model of the Centerville coal mine 
of Appanoose County. Mantel piece, fireplace, and 
hearth, with ornaments, made of wave marble ; slab 
unfinished ; ores of iron, lead, zinc, or dry bone. A 
specimen of lead weighs 500 pounds ; was at the New 
Orleans Exposition. Geodes from Keokuk ; marble 
from Warekauase ; paper weights and book weights 
made out of bird's-eye marble, fish-egg, and cat's eye. 
Mottled stone, color brown and white; variegated sand- 
stone, white and red ; glassware made from Iowa sand, 
white, blue, black, and green. Clays in jars. A mon- 
ument made of Iowa cement ; magnesian limestone, 
lithographic stone, and yellow sandstone ; clays, bricks, 
and tiles before and after burnt." 



whole. In any case the finished product ought not to 
show any white flocks. 

A peculiar method of preserving with salicylic acid 
is to pour over the cold uncooked fruit the cold 
salicylated juice of the same fruit, so that the former 
is entirely covered. The cold salicylated juice is pre- 
pared by pressing out the fruit, heating the juice, 
adding to every pound 15 grains of salicylic acid, and 
allowing to cool. In this way fruits, such as cherries, 
plums, etc., can be preserved through the winter un- 
cooked, so that they are suitable for any and every 
kind of application, even for use in pies. 

The advantages of salicylic acid in the preservation 
of fruits and fruit preserves may therefore be summed 
up as follows. If properly applied, it is always success- 
ful ; it does not communicate any unpleasant flavor to 
the preparations ; it is in no way injurious to the 
consumer, being present only in minute quantities. — 
Chem. Tr. Jour. 




A CONVENIENCE FOS SHOEERS. 
A neat and quite ornamental Uttle 
device, designed to serve as a con- 
venience for smokers, is manufactured 
by Messrs. Enos, Richardson & Co., of 
Maiden Lane, New York. It is a 
sterling silver cutter for removing the 
endsortipsof cigars, be fore one lights 
the cigar. As will be seen by the pic- 
ture, it may be hung on a watch chain, 
wher^,it^ill be always ready for use. 
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Xhe Use o^ Salicylic Add as a Preservative, 

As the^me arrives for the collection of fruits, the 
questigjl^ "How shall we preserve our crop for winter 
use J'' comes up again for consideration. That it is 
not yet settled to every one's satisfaction is sufiSciently 
evidenced by the number of questions on the subject 
which appear every autumn in the papers partly or 
entirely devoted to domestic interests. A variety of 
plans are suggested for preventing the fermentation or 
moulding of fruits and preserves. Thus, some la 
great stress, in preserving whole fruits, upon the sel^- 
tion of only the soundest material ; upon treating it at] 
once ; upon heating it, covered with sirup, in glass ves- 
sels, eta Unfortunately, even when all precautions are 
taken, the result is by no means always satisfactory. 
Another practice much recommended at one time 
was that of pouring chloroform over the fruits and her- 
metically sealing. This plan seemed to answer very 
well until it was found that the chloroform communi- 
cated a curious flavor to some fruits, which no amount 
of cooking could remove. 

Then, with regard to jams, the same dilHculty has 
been experienced. The pronenessof these preparations 
to change is well known, and attempts have been made 
to [minimize it by a number of devices more or less 
successful 

In salicylic acid, however, we have a ready means of 
preventing such loss of material and the consequent 
annoyance and disappointment. In the proportion of 
4 to 8 grains per pint or pound, salicylic acid prevents 
fermentation and the formation of mould in any 
saccharine liquid. Fruit juices of all kinds, jams, 
preserves, and the like can be in this manner kept 
unchanged for years. 

Experiments have shown that apple and pear compote 
prepared with only a small quantity of sugar (lib. to 
each 5 lb. of fruit), after ten months, during which 
time the vessels had been frequently opened and various 
portions removed, showed no trace of mould or acidity, 
or of fermentation. Similarly, cherries and blackberries 
may be preserved with from one-fifteenth to one-tenth 
their weight of sugar; in the presence of a small pro- 
portion of salicylic acid they keep from one year to 
another with unaltered taste and quality. 

With regard to the manner of applying the preserv- 
ative, it may be added as it is to the jam in the process 
of preparation. It is advisable to gradually introduce 
it in the solid state into the boiling mass with constant 
stirring, or the acid may be rubbed down smooth 
with a portion of the fruit juice and then added to the 



Pliotograplilc Discovery of Asteroids. 

One of the most remarkable of recent astronomical 
developments is the result of the application of photo- 
graphy to the discovery of asteroids or minor planets. 

By the old methods of search the annual rate of dis- 
covery ranged from one to twenty, the average for the 
twenty years, 1872-91, being 10'2. In 1892 twenty-nine 
were discovered, two only by the older method, while 
between Jan. 1 and April 15 of the present year twenty- 
five were picked up by the two observers. Wolf, of 
Heidelberg, and Charlois, of Nice, who have pressed 
the camera into service. 

The negatives are made with an exposure of from 
three to five hours, each covering an area two or three 
degrees square. On the plate the images of the stars 
are round, clean, while any planets or planetoids which 
may be present are at once recognized by the elonga- 
tion of their images due to their orbital motion ; and 
three or four of these oblong lights are sometimes found 
on a single plate. If the number of observers using 
this method should be much increased, the number of 
annual discoveries may easily mount into the hundreds. 
The total number of these little bodies which circulate 
in the space between Mars and Jupiter stands at 375 so 
far as now known, but it is almost certain that those 
still undiscovered must be counted by the thousand, 
and obviously it will soon be hopeless to attempt to 
keep the run of them all. 

We may reasonably suppose that all the larger ones 
have been already discovered and that those still re- 
maining are all extremely minute. It is true that from 
a certain defensible standpoint the size of a planet 
has nothing to do with its astronomical importance. 
Mathematically considered a planetoid's orbit is just as 
worthy of investigation as that of Jupiter itself, but 
practically it is plain that the computers will be 
obliged to select a limited number which present 
special points of interest and confine their attention to 
them alone. — Prof. C. A. Young, in Inter Ocean. 



lUstlne Records of tbe Hebreiv Invasion. 

^Science contains an interesting account of the Tell-el- 
Amama tablets, from the pen of the Rev. Thomas 
Harrison, of Staplehurst, Kent. These tablets, 330 in 
number, were discovered by a fellah woman in 1887 
among the ruins of the palace of Amenophis IV., 
known as Kku-en-Aten, between Missieh and Assiout, 
about 180 miles south of Cairo. They have been found 
to contain a political correspondence of the very great- 
est interest, dating from some 3,370 years back. Many 
are from Palestine, written by princes of the Amorites, 
Phenicians, Philistines, etc., the burden of almost all 
being : " Send, I pray thee, chariots and men to keep 
the city of the King my Lord." Among the enemies 
against whom help is thus invoked are the Abiri, easily 
recognized as the Hebrews. The date fixes that of the 
Bible (1 Kings vi. 1) as accurate. Many names occur 
which are familiar in Scripture, as, f orexample, Japhia, 
one of the kings killed by Joshua (Josh. x. 3); Adoni- 
zedek. King of Jerusalem (ditto); and Jabin, King of 
Hazor (Josh, xi.) Very pathetic are the letters of 
Ribadda, the brave and warlike King of Gebel, whose 
entreaties for aid are observed to grow gradually less 
obsequious and more businesslike as his enemies pre- 
vailed against him, robbing him eventually of his wife 
and children, whom he was powerless to protect. But 
the greatness of Egypt was waning under the nine- 
teenth dynasty; enemies were pressing her, at home, 
and the chariots and the horsemen went not forth. 



Cbolera a Nitrite Poisoning. 

Emmerich and Tsuboi, according to publications in 
the Munchener med. Wochenschrift, oojne to the con- 
clusion that cholera is a nitrite poisoning, basing their 
conclusions upon the facts that the cholera bacillus is 
able to a greater extent than any other bacillus to re- 
duce nitrates to nitrites and the internal administra- 
tion of nitrites in quantity of 05 — 0'6 gm. is capable 
of producing very similar physiological effects in man. 
While other varieties of bacteria are capable of form- 
ing nitrites, none of these thrive in the intestines. — 
Apotheker Ztg., 1893, 3SS; Amer. Jour. Pharm. 
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IKE MORSE TWIST DRILL AT THE FAIR. 

(Continued from first page.) 
sents in the history of American industries than 
because of the mere display it makes here. The com- 
pany has been in existence over thirty years, and 
during that entire period there has been only one 
change in the board of directors, and that was be- 
cause of the death of a member. Mr. Edward S. 
Taber, president of the company, has been one of 
its moving spirits for twenty-four years, and there 
are several foremen and other men holding responsi- 
ble positions who have been connected with the 
company over twenty years. This industry is one of 
the few in the United States that has won such a repu- 
tation as to be as well known in distant parts of the 
world for its products as in its own country. The ex- 
hibit is arranged with much taste, with potted tropical 
plants scattered about. It is in charge of Mr. H. E. 
Cushman, special representative of this concern. 

» < ■ > > 

THE WORLD'S COLUMBIAN EXPOSITION- GENERAL 
VIEW. 

The roof of the Woman's Palace is constantly crowd- 
ed with visitors who wish to enjoy the superb view 
there presented to tlic eye. On a fine day the shining 
dome of the Administration building dominating all, 
the huge expanse of roof on the Palace of Manufactures, 
tho waters of the lagoon and the rich green of the 
Wooded Island all taken together produce a re- 
markable effect. At the left of our view will be 
noticed the fine building known as the Cafe de Ma- 
rine or Marine Casino. This building measures 100 X 
300 feet and is built in the timbered French Gothic 
style. The rooms are so arranged that they may be 
thrown open so that the verandas and diningrooms are 
practically one. The great specialty of this restaurant 
is fish. Just beyond this casino is the round angling 
pavilion of the beautiful Fisheries building, designed 
by Henry Ives Cobb. This edifice is rectangular in 
shape, with two circular pavilions connected to the 
central portion by arcades. The building somewhat 
resembles the Trocadero at Paris. The details of the 
ornamentation are very interesting, fish decorations 
taking the place of conventional ornament. Next is 
the Government building, reached by crossing either of 
the bridges shown. Here all branches of the govern- 
ment works are represented by exhibits prepared with 
the utmost care by the different departments. The 
manufacture of money and ammunition is illustrated, 
as well as the curiosities of the Patent Office, a model 
post oflSce, etc. It is only a step to the great Palace of 
Manufactures and Liberal Arts. As we have already 
described this building, we will pass to the Palace of 
Electricity, which is separated from the Manufactures 
building by the North canal. 

The Palace of Electricity occupies a peculiarly 
prominent position. More people pass it daily than 
any other building in the grounds. The main facade 
has a large hemicycle, with polychromatic decoration, 
which forms a niche to exhibit the fine statue of 
Franklin. The dome of the Administration building 
rises above the Electricity building. This dome is 
covered with aluminum bronze leaf. The Mines build- 
ing at the right is rather plain architecturally, but 
the contained exhibits are of great value and beauty. 

In the foreground at the right we have a view of 
the delightful retreat known as the Wooded Island. 
A writer in the Independent describes it as follows : 

" It is situated in the center of the main lagoon, and 
affords a most delightful semi-sylvan retreat these hot 
summer days. The island contains sixteen acres, 
beautifully laid opt with walks shaded with trees, 
and dotted with myriads of beds of beautiful flowers. 
So large a proportion of the island is given over to the 
cultivation of flowers that the air is heavy with the 
fragrance of thousands of specimens of floriculture. 
Rare species of aquatic plants line the shores of the 
lagoon, adding to the beauty of the place. Tho 
original intention has been wondrously carried out — 
that of having a ' procession ' of flowers in their sea- 
son. At one tine 10,000 rhododendrons were the chief 
attraction; at another 50,000 roses, including over 
2,000 varieties, vied with cacti of bewildering kind and 
color and shape, some of the latter haying trunks as 
large as saw-logs. Cannas and yuccas by the thou- 
sands were also to be seen. 

"At the lower end of the island is the famous 'Hun- 
ter's Cabin,' which, in its way, is one of the unique 
exhibits upon the grounds. Just outside the door is 
the old wagon, or 'prairie schooner,' whose dingy 
canvas top and generally dilapidated appearance gives 
abundant evidence of having been familiar with the 
devious winding mountain roads from Texas, through 
New Mexico, Colorado and Arkansas to the Black 
Hills, only to finish out a well-rounded though varied 
existence in Yellowstone Park. *The Bocme and 
Crockett Club-'- invites the visitor inside, where he 
may feast his eyes upon a typical frontiersman's cabin, 
even the chinks between the huge logs being- filled 
with mud. The conventional fireplace is here, over 
which hang snowshoes, hunting implements, deers' 
antlers, etc. Among the curios presented to view is a 
pistol, once the property of that pioneer of Kentucky, 



Daniel Boone, and also a rifle that belonged to Davy 
Crockett, of ' Be sure your'e right ' fame. Both are 
queer-looking arms, and plainly were veritable ' weap- 
ons of destruction ' in the hands of their redoubtable 
owners. Of course, the cabin would not be complete 
without the usual motley array of revolvers, knives, 
pipes, army blankets, playing cards, lariats, etc., scat- 
tbred picturesquely, though with studied negligence, 
about the place. At the north end of the island axe 
the three Japanese buildings representing the Hoo-deu 
temple, built 840 years ago. These have, with pro- 
verbial Oriental generosity, been presented to the city 
of Chicago, and will be perpetually maintained in 
Jackson Park as a remembrance of the great Exposi- 
tion. The architecture is characteristically Japanese, 
and the interior is artistically decorated by the Tokio 
Art Academy. The general public is excluded from 
the buildings, owing to their religious nature ; but an 
occasional gUmpse through the latticed sides gives the 
visitor an excellent idea of the interior of the temple." 



Damaeins Removal 
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Peach Fever. 

"Peach fever," an occupational disease, not infre- 
quently seen among the employes in the fruit pack- 
ing and canning establishments of Maryland and 
Delaware, is the subject of a paper by Dr. C. L. 
Anderson, of Hagerstown, Md., in a recent number of 
the Maryland Medical Journal. Dr.(Anderson divides 
the cases into two varieties : First, the psychotic vari- 
ety, marked by mental exaltation, ideas of grandeur, 
seen in persons having a lively imaginative faculty ; 
second, the true peach fever, caused by contact with 
the fruit in the course of its being picked and packed 
for market. This variety is defined as "a morbid con- 
dition of the respiratory and cutaneous surfaces, with 
some consequent systemic disturbances, due to irrita- 
tion from the pubescence of the skin of the common 
peach — the Amygdalus persica.'" The Schneider ian 
membrane first becomes irritated and tumefied, and 
yields a large fiow of serum and mucus. The frontal 
sinuses, the conjunctivae, and the larger bronchi may 
take on, by extension, the same kind of disturbance ; 
cough and asthma may be excited in susceptible sub- 
jects. On the skin, the chief display of this amygdaline 
inflammation will be found about the wrists, forearms, 
neck, and forehead. It commonly begins and ends in 
a macular or papular eruption, but it may go on to a 
true dermatitis and to pustulation. The febrile rise 
may be as high as two degrees, which may be taken to 
indicate the amount of systemic discomfort induced by 
the respiratory and cutaneous irritation. Thin-skin- 
ned and neurotic young women suffer more and longer 
than the pachydermatous men and the older women. 
The more experienced workers seem to become proof 
against the irritant after some years in the business. 
There is no evidence to show that the disorder is con- 
tagious. \ 



Tbe Requisites of a Good Rubber Tire, 

The envelope must be strong enough to stand a pres- 
sure of sixty pounds to the square inch, and at the same 
time of such hghtnessas to allow the air in conjunction 
with it to act as a perfect cushion. It should be im- 
penetrable, or provision should be made for closing 
punctures — requirements diflBcult to meet. In the 
self-healing sorts now rapidly coming into favor it will 
be found that great care will have to be used in the 
vulcanization, or as age comes along to the tire an 
over-cure or an under-cure will rob the tire of its self- 
closure. 

The tire must be perfectly flexible and elastic long- 
itudinally to secure easy depression of the tread and 
to return the part after depression. It must not be so 
elastic, however, as to allow an obstruction in the road 
to drive the tread of the tire to the rim of the wheel ; 
neither must it be so much that the depression will 
cause the rider to be constantly working against an " up 
hill," as is so conspicuous in the ordinary cushion tire ; 
otherwise the factor of speed will not exist. There 
must be a maximum of air and a minimum of rubber 
and fabric. Then the fastenings should not be com- 
plex, and repairs should not be beyond the knowledge 
of the amateur — quite the reverse of what is now the 
case, as repairs are generally beyond the capacity of 
the ordinary repair shop. 

To obtain such a tire there is much in the rubber 
and more in the fabric. The first is a known quantity 
— certain compounds will bring certain results ; but the 
list of fabrics to use with it is very long and the great 
improvement will come with further invention and 
the investigation of a wide field of possibilities. The 
special material or materials will have to be found 
that are the best for the purpose, and then will come 
a special weave of them. 

A discrimination will have to be made between the 
" racer" and the road tire ; the maximum degree of soft- 
ness and lightness of weight used in the former will 
not be allowable in the latter. The tire business is 
now in its infancy, and a want of competition is not con- 
ducive to rapid strides toward the ideal one. Later 
on the field will be a remunerative one to the inventor 
who can stand head and shoulders above those who 
have gone before him. — India Rubber World. 



A correspondent in Washington writes us as fol- 
lows : It being necessary to provide in the Patent OflBce 
building more space for the working forces of the 
Land and Patent Offices, the present Secretary of the 
Interior, Hon. Hoke Smith, appointed a commission 
to investigate and report upon the matter. The idea 
of removing 227 cases of models to another building 
originated, however, with the Assistant Secretary of 
the Interior, Governor Sims. A contract was made 
with Messrs. White and Freeman, to effect the trans- 
fer to the Union building on G Street, a little over 
a half square from the Patent Office, at the rate of 
|15 per case, or the gross sum of $3,075. But 305 
cases have been removed, since there is not space 
(on the third and fourth fioors) in the Union building 
to receive them. A large portion of the models — 
estimated at 10,000 — belonging in those 205 cases 
have not been removed, but still lie in heaps upon 
the fioors of the Patent Office model halls. It is 
asserted with every show of probability that the 
contractors have lost considerably on the job. That 
they were incompetent for it, and their hired help 
still more so, has been the observation of all who 
have watched the course of procedure. The models 
were handled like blocks of wood, being thrown 
hither and thither, and piled one upon another in 
rough dry goods boxes or whatever other recepta- 
cles were available. Often they were dumped like 
corn or potatoes, regardless of consequences. Even 
now one may see them in heaps where further in- 
jury is inevitable, and in boxes many deep, where 
delicate parts or connections are sure of breakage 
in most instances. The wood and iron frame glass 
cases were treated no better. All have been injured, 
some badly. The doors of the iron frame cases that 
have been set up in the new place do not fit, and 
hardly one is or can be locked. The negroes and 
other '' hands " who moved the cases and models 
were wholly unused to do so delicate work, and also 
unfitted for it, and the results might have been easily 
predicted. 

Now, one part of the models and model cases remain 
in the Patent Office and the other part in a leased 
building, where the natural light is, in many places, 
utterly inadequate, and where no artificial light has, 
as yet, been provided. 

In the North Model Hall the main floor and one side 
of the first gallery is clear. In the South Hall the floor 
only is clear. The entire East Hall is clear. Of the 
space thus available, the Patent Office wilK get very 
little, the lion's share being given to the Land Office, 
which is, and has long been, the pet of the Secretaries 
of the Interior. Few secretaries have come from sec- 
tions of the country where they could have acquired 
much knowledge of or interest in patents or the patent 
system. 

It is not probable that even those who pushed this 
icheme to the present condition now approve it. The 
transfer of clerks from the Land Office to the Union 
building could have been effected with small cost and 
little labor compared with what this plan has involved, 
and the Patent Office would have been left in some sort 
of attractive condition. The question of keeping the 
models together aside, nothing could be architectu- 
rally more repulsive than the building of cheap wooden 
cages, called rooms, between the white marble columns 
of the East Hall or the more ornate columns of the 
North Hall. They look more like cattle stalls or mer- 
chandise booths at a county fair than anything else. 
The whole thing cannot be characterized as less than 
a disgrace to the Department of the Interior, which 
conceived and initiated and is still engaged in carry- 
ing it out. 

♦ > » > ♦ 

Tbe Treatment of Alopecia wltb Essence of 
Wlntergreen. 

Hallopeau (Annales de Bermatologie et de Syphili- 
graphie, vol. iv., 1893) has made some experiments as 
regards the value of the essence of wintergreen in the 
treatment of alopecia. In one case six patches were 
found on one side of the head, which had been treated 
With tincture of cinnamon and had not improved. 

After one month three of these were treated with 
essence of wintergreen, while the remaining three were 
treated daily with frictions with the essence of cinna- 
mon with four parts of ether. 

As a result of this observation the patches treated 
with the wintergreen healed immediately, while those 
treated with the cinnamon showed no signs of im- 
proving. 

In applying the wintergreen it may be mixed with 
an equal part of ether or one part of vaseline to five 
of the essence. 

The ethereal solution is very active and is rather to 
be preferred. 

When used it is to be thoroughly rubbed in the 
diseased part and applied once daily. 

Its beneficial effects result from fEs producing an 
infiammation of the integument and ' transforming it 
into an unfavorable medium for the growth of 
parasites. The application is not painful. 
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JEAN HABTIN CHARCOT. 
The life of the great Charcot came to an end unex- 
pectedly, while he wa^ temporarily staying at Morvan, 
about the middle of August, says the New York Medi- 
cal Journal. BournevlUe, a former pupil and colleague 
of Charcot's, writes in his journal, Le Progres Medical, 
that "death came on suddenly to the great master, 
and nothing had occurred to enable his friends 
to forecast such an event." Recent visitors to 
his cliniqne at the Salpetriere had not failed to 
notice a loss of muscular vigor, a shambling 
gait at times, and a suggestion was awakened 
in the minds of many that the nervous and 
muscular apparatus of the great teacher were 
no longer so well attuned to one another as 
formerly. His vigor of mind and intentness of 
interest in scientific subjects were, however, in 
no wise abated. 

The artistic element in Charcot's character 
was strong, and, with the qualities he possessed 
for acute observation and crisp description, 
helped him to "place neurology on the high 
plane that it occupies to-day. Of his power as 
an observer or clinician, an editorial writer in 
the Lancet has said: "He is worthy to rank 
■with Trousseau and Laennec." As a delineator 
or "word painter" he excelled. From the time 
of his early thesis on chronic pneumonia, about 
1860, until his late psychological studies — for dur- 
ing recent years he has been concerned with those 
subjects rather than with his former problems 
in neurology — he has had no equal in graphic 
teaching. His artistic faculty found expression 
in the Nouvelle iconographie de la Salpetriere, 
in Les demoniaques dans Vart — by himself with 
the artist Richer — and in the collection of illus- 
trations adorning the walls of his consulting 
rooms. These illustrations have for their chief 
theme the ancient conception of hysterical or 
epileptic "possession," an imaginative concep- 
tion largely, on the part of the various artists, 
but based on facts. Charcot was on the qui 
Vive for illustrations in the neurological field, 
and few teachers have availed themselves more 
fully than he of the improved processes of photography 
and other graphic methods. Charcot was great as a 
pathologist, and he was not hindered by the advance 
of years from continuing his work in that direction. 
He was a man of wide general attainments, interested 
in the sciences outside of medicine, and conversant 
with the literature of other countries as well as his 
own. His linguistic attainments were remarkable, as 
has been demonstrated at many a congress in England 
and on the.Continent. His voice will be greatly missed 
at the Roman Congress in 1894 

In conclusion, to quote again from Bourneville, 
" Science has lost in Charcot one of her most eminent 
and most noble representatives ; France has lost one 
of those men who brought her added honor and con- 
tributed to her greater reputation throughout the whole 
world." Charcot was born in 
Paris in 1835; he was, therefore, 
not more than sixty-eight years 
old at the time of his decease. 
The list of his contributions to 
medical literature is too great to 
be enumerated here. He was 
a member of the Institute of 
France and of many other socie- 
ties in his own country and in 
ojhers. 

V Illustration, to which we are 
indebted for the accompanying 
cut, says : 

Charcot was elected to the 
Academy of Medicine in 1873, 
ten years before entering the 
Academy of Sciences. During 
this interval the chair of clinic of 
nervous diseases was established 
for him. It is impossible, in a 
short article, to enumerate the 
vast amount of scientific work 
that Prof. Charcot left behind 
him. It is not too much to say 
that Prof. Charcot discovered 
the various laws and peculiari- 
ties and has made a classifica- 
tion of all the diseases and ail- 
ments of the nerves and marrow. 
He made a most profound study 
of and practically created that 
new classification in pathology 
popularly known as locomotor 
ataxia, aphasia, illusion, and 
nervous disorders of a high 
grad& This celebrated savant, 
file, bright eye, strong lip, and 



Bacteria and Colda. 

'Accordingto the Berlin correspondent Of the Lancet, 
Professor Schenk has found that micro-organisms 
move toward warm points. This movement he terms 
thermotaxis, and he concludes as the result of experi- 
ments with a specially constructed apparatus that 
warmth acts as a stimulant on micro-organisms, which 




of Gibson's Psyche, while that at the left of the picture 
is the " Dancing Girl," by Canova; the " Turtle Catch- 
ers," by Ferd. Mersemann, and '' The Fishers," by 
Carl Storck, forming two of the many intervening 
pieces. A very good idea of the variety and high 
artistic character of the work made at this establish- 
ment, including reproductions of Egyptian, Greek, and 
Etruscan vases, and statues modeled after the 
work of the most famous sculptors, may be ob- 
tained from the illustrated catalogues, which 
are mailed free on application. The exhibit 
received the first award of its class. 



FBOFESSOB CHARCOT. 

move toward a warm body in their neighborhood, and 
that this thermotaxis is a vital property of bacteria. 
The professor further considers that in certain cases of 
"catching cold" an infection is conveyed by bacteria. I 
Thus a person entering a cold room would attract the 
bacteria present by his warm body, and these, finding 
admission through the skin or otherwise, produce, after 
a certain time of incubation, the results ordinarily at- 
tributed to "catching cold." The hair bulb sheaths, 
sweat glands, and mucous membranes are all said to 
offer possible points of entry to bacteria. 

WILLIAU OALLOWAT'S EXHIBIT 07 ART FOTTERT. 

The art pottery and terra cotta exhibit of William 

Galloway, of 1711 Chestnut Street, Philadelphia, in the 

Manufactures building of the World's Columbian Ex- 




Dynamite Rain making;. 

Another experiment in rain making in New 
England was recently tried at Bloom field 
Conn., when several half-pound dynamite cart 
ridges were sent up attached to fire balloons. 
The New York Tribune says the tobacco grow- 
ers had gathered in large numbers, hoping for 
the salvation of the tobacco crop, already 
badly damaged by the intense heat and the 
drought. 

A wire was tied to the cartridge and tied 
to the bottom of the balloon. Attached to the 
cartridge was a fulminate cap, and to this a 
fuse a little over six feet in length, 'regulated 
to bum three feet each minute. The light 
was touched to the end of the fuse and the 
balloon released. It sailed upward, and the 
dangling fuse began to leave behind a trail of 
smoke. It rose until at the end of two and a 
quarter minutes the red and white sphere 
changed instantly into a cloud of black smoke. 
The spectators saw the balloon shattered and 
two seconds later heard a terrific report. Mr. 
Chappel said the balloon was about 4,000 feet 
high when the cartridge exploded. A second 
balloon was sent up. A longer fuse was used, 
and four and a half minutes after the balloon 
had been released the cartridge exploded at 
an altitude of about 6,000 feet. 

The third cartridge sent up was as big a 
success as the ones before it, and orders were 
given to the experts to send up the remainder of the 
fifty balloons and cartridges as quickly in succession 
as possible. The next balloon was prepared and 
released. It rose a dozen feet, when it was caught in 
a current of air and sagged. The paper near the base 
took fire, and in a moment the balloon began to 
descend, w.ile the flames began to envelop it from 
bottom to top. 

The mass of fire with a dynamite cartridge dangling 
from it created a panic and scattered the crowd in all di- 
rections. The long fuse kept eating its way toward the 
bomb, and it would be at least four minutes before the 
cartridge would be touched off in the regular way, 
but there was danger that the fire from the balloon 
would ignite the fuse close to the cartridge. Mr. Ste- 
vens and Mr. Chappel kept their wits about them, 
and as soon as the fuse could 
be reached tore the cartridge 
from the flames, and the balloon 
sank to the ground a crumpled 
mass. It was decided that it 
would be too risky to have a 
repetition of the accident, with 
people standing around in dan- 
ger, and the experiments were 
cut short. 



THE WORLD'S COLUHBIAN EXFOSITION.-ART FOTTERT AND TERRA COTTA EXHIBIT. 



with Caesarian pro- 
genial expression, 
brought about him a group of scientists known as the 
school of Salpetriere, which has flourished, develop- 
ed, and spread out until it has added permanent 
distinction to the scientific reputation of tha French 
nation. 



position, affords a strikingly beautiful exemplification 
of the perfection to which this class of work has been 
brought. This pottery was established in 1810, and 
makes a specialty of statuary work, fountains, gar- 
den vases, flower boss, jarSiniers, and architectural 
and decorative terra cotta. The flgure at the right in 
our illustration showing the exhibit is a representation 



rine jetigineering by 
expansion system. 



Fuel ofr Steamers. 

The American liners New 
York and Paris burn about 330 
tons of coal per day, or about 
30,800 pounds per hour, and 
maintain about 18,000 indicated 
horse power, which is equiva- 
lent to a coal consumption of 
1"71 pounds per hour per horse 
power. The average for all the 
fast ships with triple expansion 
engines, like the New York. 
Paris, Majestic, Teutonic, and 
Furst Bismarck, is probably only 
about 175 pounds per horse 
power hour. In the case of the 
Umbria and Etruria and similar 
ships, which have only com- 
pound engines, the rate is higher. 
For example, the Etruria burns 
as much coal as the New York 
and more than the Teutonic and 
develops far less power than 
either of them, which illustrates 
the great advance made in ma- 
the introduction of the triple 



OjfB of the first tunnels in the United States was 
on the Alleghany Portage Railroad in Pennsylvania. 
It was nine hundred feet in length and was finished 
in 1831. 
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WILLIAM HABENESS. 

BT HABCITS BBNJAHOr, PH.D. 

Each year, as the, summer closes and autumn be- 
gins, the American Association for the Advancement 
of Science holds its annual meeting. A sketch of its 
president has been a characteristic feature in the 
issue of the Scientific American for the week 
during which the meeting is held. This practice 
began in 1887, with an account of the work of Edward 
S. Morse, and among the biographies published 
have been those of Langley, Powell, Mendenhall, 
Goodale, Prescott and Le Conte — first a specialist 
in the natural sciences, and then one in the 
physical sciences, in regular alternation. 

At Rochester, last summer, the association chose 
William Harkness to the oflBce of president, and 
at the meeting recently held at Madison he was 
inducted into oflBce. This selection was most 
happy, for not only was the honor worthily be- 
stowed on one of the best known scientists in the 
association, but the courtesies received from the 
city of Rochester were recognized in thus naming 
a president who had spent part of his early life 
there, and had studied at its university. Prof. 
Harkness was born on December 17, 1837, in 
Ecclefechan, Scotland, where his father, James 
Harkness, was pastor of the Presbyterian church. 
He was not destined to remain long in his native 
land, for in 1839 his father came to the United 
States and held pastorates in various places, in- 
cluding New York City. 

Not the least among the usual advantages of a 
clergyman's son is a good education, and in Sep- 
tember, 1854, young Harkness entered Lafayette 
College. He continued there for two years, and 
on the removal of his father to Rochester, he 
entered the university there and was graduated 
in 1858. Choosing medicine as his profession, he 
studied that science in New York City, and re- 
ceived the degree of M.D. in 1863. Notwithstand- 
ing this preparation. Prof. Harkness seems to 
have turned his attention to other things, and his 
medical career closed with a brief service during 
the second battle of Bull Run, in 1862, and an 
equally brief one during the threatened attack 
on Washington, D. C, in July, 1864. 

However, he entered the service of the govern- 
ment, and in August, 1863, was appointed aide at 
the ^Naval Observatory in Washington. A year later 
he was commissioned professor of mathematics in the 
TI. 8. navy, with the relative rank of lieutenant com- 
mander, and continued at the Naval Observatory. 
During 1865-66 he made an extensive cruise on the 
Monadnock, visiting the principal ports in South 
America, and conducted an elaborate series of obser- 
vations on terrestrial magnetism. His results were 
published in 1873 by the Smithsonian Institution, 
under the title of " Observations on Terrestrial Mag- 
netism, and on the Deviations of the Compasses of 
the United States Ironclad Monadnock during her 
Cruise from Philadelphia to San Francisco, in 1865 
and 1866." 

On his return from the trip he was attached to the 
United States Hydrogra- 
phic Ofiice, where he re- 
mained for a year, and in 
1868 again returned to the 
Naval Observatory, re- 
maining there until 1874. 
Meanwhile in 1873 he had 
been advanced to the rela- 
tive rank of commander. 
He observed the total 
eclipse of the sun from Des 
Moines, Iowa, on August 
7, 1869, and at that time " 
distinguished himself by 
the discovery of the 1474 
line of the solar corona. 

In 1871 Prof. Harkness was ap- 
pointed a member of the United 
States Transit of Venus Commis- 
sion, created by Congress, and 
after designing most of the in- 
struments to be used he went 
to Hobart Town, Tasmania, as 
chief of the party that observed 
the transit there. He then re- 
turned to Washington, having 
made a trip around the world, 
and in 1878 was advanced to the 
relative rank of captain. In 1883 
he was made executive officer of 
the Transit of Venus Commis- 
sion, and given charge of the 
fitting out of all the parties or- 
ganized at that time. Four of 
these took observations in the 
United States and four were 
sent respectively to Patagonia, 
the Cape of Good Hope, New 
Zealand, and ChUe. A specialty 
was made of observing the tran- 



sit by the photographic method. This fact is pertinent 
when it is remembered that in 1874 all the great nations 
who sent out parties had adopted that method; but 
when they came to measure and reduce their photo- 
graphs they encountered unexpected difficulties, which 
proved so serious that the Astronomer Royal of Eng- 
land, Sir George B. Airy, admittied publicly his inabil- 
ity to surmount them, and the German commission also 
abandoned the attempt to reduce their photographs. 




WILLIAH HABENESS. 

At a meeting of European astronomers, held to con- 
sider these facts, it was decided that the photo- 
graphic method had proved a failure in 1874, and, 
therefore, it was inadvisable to try it again in 1883. 
In the face of this decision only the American and 
French astronomers made photographs in 1883. 

On the return of the American parties. Prof. Hark- 
ness was given charge of the work of reducing all 
their observations, among which were many hundred 
photographs. For the reduction of these pictures, 
which was altogether a new problem in astronomy. 
Prof. Harkness had to modify old methods and also to 
devise manj' new methods, while in 
actual time nearly eight years were 
consumed in the work. Concerning 
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his feelings at this time he has written : " You can 
imagine my anxiety during all these years when I tell 
you that Congress had appropriated a definite amount 
of money for the, work, and if I had made a slip any- 
where I might not have detected it till the job was 
finished, and then I would have had no money to pay 
for correcting it. I literally lay awake nights devising 
all sorts of checks to prevent the occurrence of such 
an accident. However, fortune favored me and I suc- 
ceeded in bringing the work to a most successful 
conclusion." Prof. Harkness finished this work 
in July, 1890, and, in addition to the great value 
of the information, it was a source of gratifica- 
tion to American [scientists to recognize the fact 
that one of their own number had accomplished 
that which the most eminent of English and 
German astronomers had abandoned as imprac- 
ticable. 

The specialty in which Prof. Harkness is best 
known has already been indicated as mathemat- 
ical astronomy, but he also has gained reputation 
in the application of mechanics to astronomy. 
The machine used for measuring the astronomical 
photographs obtained in the transit of Venus 
expeditions were designed by him, and a dupli- 
cate has since been made for Lick Observatory, 
California. It consists of a pair of indicators 
which always show the exact point in the heavens 
toward which the telescope is directed. These 
indicators are arranged upon one or two dials, as 
may be most convenient, and face the observer, 
at the height of his eye, when he is in position to 
manipulate the telescope by means of its quick" 
motion wheels or ropes. By this means the work 
of the observer will be greatly facilitated, and it 
has been adopted in other observatories. 

Another invention of importance made by him 
is that of the spherometer calipers, which is the 
most accurate instrument known for measuring 
the inequalities of the pivots of astronomical in- 
struments. 

The degree of A.M. was conferred on him by 
Lafayette College in 1865, and in 1874 the Univer- 
sity of Rochester gave him the degree of LL.D. 
He has long been a member of numerous scien- 
tific societies both in this country and abroad, to 
whose proceedings he has been a regular and 
valued contributor. He joined the American 
Association for the Advancement of Science at the 
Nashville meeting in 1877, and a year later was 
advanced to the grade of fellow. In 1881 he was 
called to the temporary occupancy of the vice-pres- 
idency of the section of mathematics, physics, and 
chemistry, and he was elected to the full possession of 
that place for 1883; also, in 1885, he again presided over 
the section during the absence of the regularly elected 
officer. The successful fulfillment of his duties in 
these connections, and his high scientific attainments, 
soon made him a candidate for the presidency.. His 
modesty led him to refuse that honor, but at Roches- 
ter, at a meeting from 
which he was absent, he 
was elected to the place 
which he so abundantly 
deserves. 

The association is cer- 
tainly fortunate in having 
at its head a scientist of 
such eminent and varied 
attainments. 




Fig. 2.-DIA0BAM OF THE APFABATT7S. 



Fig. 3.-DHUM FOB PUTTING LOCOMOTIVE IN 
COMMUNICATION WITH WATCH TOWEB. 
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Fig. 1.-APPABATUS FOB BEQISTEBINa . THE BTTNNINe OF TBAIHB. 



APPABATUS FOB PBEVENT- 
INO COLLISIONS OF 
TBAINS. 

Railway accidents have 
been numerous in recent 
years, and the public con- 
cludes from this, not with- 
out some reason, that the 
systems now in use present de- 
fects, either theoretical or prac- 
tical. It is therefore not without 
interest to make known a system 
of which the principle is very 
different from that which serves 
as a basis for the block .system 
now employed. 

It is Mr. Pellat, professor of 
physics at the Sorbonne, who 
has devised the apparatus thnt 
we are going to describe. Tho 
track is divided into sections 
of from 50 to 100 kilometers, and 
in the center of each section 
there is a watch tower where 
Is stationed a man who knows at 
every instant the position of all 
the trains that are running upon 
his section. This result is obtain- 
ed as follows : In the watch tower 
a clockwork movement revolves 
a cylinder over which passes a 
band of paperimpregnated with 
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iodide of potassium. Upon the paper 'there bears a 
steel needle, R (Fig. 2) provided with a platinum 
point. Tills needle is connected by a wire with a 
pedal, P, situated upon the track. On another 
hand, the axis, E, of the cylinder is in communi- 
cation with the negative pole of a battery, P, of 
which the positive pole is connected with the lower 
part of the pedal. When a train passes, its weight 
depresses the pedal, the circuit is closed, the iodide 
of potassium is decomposed at the point where the 
needle touches the paper, and the iodide set at liberty 
is shown by a black dot. 

Upon the length of a section, a pedal may be ar- 
ranged about every mile. Each is connected by a 
special wire with a needle of the watch tower, and all 
these needles are arranged along a generatrix of the 
registering cylinder. When a train passes over a pedal, 
the corresponding needle, which carries a number re- 
produced upon the pedal, marks a black dot upon the 
paper. At every instant the employe knows, then, 
over what pedal the train has just passed. He sees 
whether an express train is upon the point of tele- 
scoping an excursion one, whether two trains running 
in different directions upon the same track are about 
to meet, etc., and he prevents such catastrophes, since 
he can forewarn the engineers of the trains. In fact, 
in the center of the interval comprised between two 
pedals there is what is called a contact apparatus. 
This consists of a metallic drum about 80 centimeters 
in diameter and 20 in height. The locomotive carries 
a metallic brush, which, at the moment of the passage 
of a train, causes the drum to revolve. This drum is 
protected against rain, snow and frost by a galvanized 
iron box, but at the two extremities of the same dia- 
meter, AA' (Fig. 3), it projects from the box. These 
are the parts that the brush touches. As this latter is 
very long (1 '3 meters) it is capable of establishing a me- 
tallic communication with the drum, even if the un- 
protected parts of the latter are covered with frost, 
since it makes them revolve. 

In the watch tower there are arranged in a row, like 
the keys of a piano, a series of commutators, each of 
which carries two numbers, those of the pedals be- 
t%7een which is situated the drum with which the com- 
mutator enters into relation. When the employe puts 
his finger upon a commutator, a battery actuates a 
relay, which serves to put the rail in communication 
with the drum. The brush of the locomotive, elec- 
trically insulated from the general metallic mass of 
the engine, communicates with one of the extremities 
of the wire of a Hughes electro-magnet, the other ex- 
tremity of which is connected, through the inter- 
medium of a battery carried by the locomotive, with 
the latter and the rail. Consequently, there is a 
closed circuit when a drum is in contact with the 
brush. At this moment the electro-magnet is freed, 
and this sets in action a steam whistle, the sound of 
which warns the engineer. 

It will be seen that the engineer does not have to 
observe at a distance optical signals which fog, for ex- 
ample, may render difficult to see. He is forewarned 
by a shrill sound that makes itself heard upon his en- 
gine, and he is so much the better warned in that the 
noise of the whistle continues so long as he has not 
himself closed the armature of the electro-magnet by 
hand. It will be seen that it is very difficult for him 
not to take notice of this signal. 

Pig. 2 gives a diagram of the Pellat system. The 
needle, J, is put in communication with the pedal, Q, 
while the cylinder, E, is in relation with the negative 
pole of the battery, P, located in the watch tower. 
The commutator, F, is connected with the positive 
pole of the battery, n, which actuates the relay, R, 
and permits of making the drum, U, communicate 
with the rail, V. For all the pedals there is but a 
single return wire, which is utilized likewise for the 
circuit of the battery with which each commutator 
can communicate. All the wires that run from the 
registering apparatus to the various pedals are in a 
subterranean cable of about the diameter of the finger, 
and it is its lead covering that serves as a return wire. 
From a watch tower it is possible, also, to communi- 
cate with the stations situated in the same section. 
By means of other commutators, G, and of the wire, 
N (Fig. 2), it is possible to actuate at the stations any 
sort of optical signal, in order to give warning of the 
approach of a train. 

Fig. 1 represents a model that was sent to the Chicago 
Exposition. In the foreground are observed the com- 
mutators, by means of which the stations are put in 
communication, back of these the commutators, and, 
still further back, the needles and the registering ap- 
paratus. The track, which is not figured, has a length 
of seven meters. It has twenty-five pedals, and upon 
this track move two small locomotives, by means of 
which can be realized the different possible causes of 
collisions of two trains. 

Upon the whole, Mr. Pellat's system presents several 
interesting peculiarities : At every instant one knows 
the precise situation of all the trains that are running 
along a section. It is possible to enter into immediate 
communication with one or more engineers and warn 
them, by a most striking signal, located upon their en- 



gine, that there is danger of a collision, and that they 
must, consequently, diminish their speed and take ac- 
count of the situation. 

No other system presents these various advantages. 
There is reason to hope that this system will be put 
upon trial. Practice will doubtless suggest modifica- 
tions of detail, and we shall fcee by comparison whether 
the block system is to be retained or replaced by this 
new safety apparatus. — La Nature. 



THE WEED STEAK BOILEB. 
This is a boiler in which the shells are made of solid 
steel tubes a quarter of an inch thick, with fiat steel 
heads welded in, the first considerations in its con- 
struction being safety and durability. There are no 
screw or rivet joints, and no cast iron is used in the 
boiler proper. In the smallest size the tubes are made 
of seamless drawn brass, and in the larger sizes of 
steel, the tube holes being accurately drilled in perfect 
alignment, and the tubes fitted into the beads with 
patent expa,nders. The boilers are readily cleaned by 
removing a brass plug screwed into the bottom heads. 
The fire box is a solid casting into which the lower 
end of the boiler shell is set and to which it is firmly 
screwed. The inside of the fire box is lined with a 
non-conducting material to prevent waste of heat, and 
any description of fuel may be used — coal, wood, 
charcoal, crude oil, or gas, small pieces of fire brick 
being placed on the grate bars where an oil burner is 
employed, or a section of the grate bar being removed 
for the insertion of a gas burner when gas is burned. 




Big Trees In a ininlng Connty. 

Mariposa is a California county that has contributed 
immensely to the mineral wealth of the State. The 
county is seamed with quartz veins and is penetrated 
by the mother lode. The run of ores yields from $10 
to $15 per ton, though numerous pockets are struck 
here and there running up into the hundreds per ton. 
There are several fine veins of good marble in the 
county. Silver and copper are also found. In topo- 
graphy, the county resembles Amador, Calaveras 
and El Dorado, and shares with Calaveras, Tuolumne, 
Fresno and others the possession of the marvelous 
sequoia forests which have made that region famous. 
Besides, the world famed Tosemite Valley is in the 
northern part of the county, so that it has altogether 
better known scenic attractions than any other part of 
the State. 

The sequoias are mammoths among trees, the Methu- 
salehs of the forest. The sequoia timber belt along the 
Sierras extends from Calaveras on the north to near 
the head of Deer Creek on the south, about 200 miles. 
The sequoias are of California and are never seen out- 
side this belt. They seem almost imperishable. No 
known trees in the world compare with thtem and their 
kin, the redwoods, for gigantic size. A tree from 300 
to 400 feet high, 30 feet thick in the trunk, is a great 
curiosity, and yet there are a number of such. In the 
Calaveras Big Tree grove there are 150 trees more than 
15 feet in diameter and 10 about 80 feet. One of the 
fallen monarchs must have been 450 feet high and 40 
feet in diameter. The "horseback ride" as it is called, 
one of the wonders of the grove, is a hollow trunk 
through which a man can ride upright on horseback 
75 feet, and theatrical performances have been given 
in it. 

The State grove, in Mariposa County, is 15 miles south 
of Tosemite, and has 427 trees, including 134 over 15 
feet in diameter, 18 over 25 feet, and 3 over 33 feet. 
A daily stage coach has been driven through one, 120 
children and a piano crowded into another. A single 
tree would furnish two rail fencings 20 to 30 miles. — 
Min. and Sei. Press. 



THE WEED STEAU BOILEB. 

The boiler is completely furnished with all the neces- 
sary fittings, and the attachments used are the best 
made, including the well known Crosby steam gauges 
and safety valves. The boiler is made by A. J., Weed 
& Co., 106 and 108 Liberty Street, New York City. 



A Cemeuted Irrigation Canal. 

The Gage irrigation canal at Riverside, in Southern 
California, is 22 miles long. This canal has been in use 
for twelve years. It was found several years ago, says 
the Pacific Lumberman, that a great deal of water es- 
caped by reason of gophers burrowing in under the 
canal, thereby injuring the canal to such an extent 
that it was found absolutely necessary to devise some 
means of preventing the enormous waste of water. It 
was finally decided to regrade and cement the whole 
canal, and the contract for doing this work was award- 
ed to the Gray Bros., of San Francisco and Los An- 
geles, for about $120,000. 

The cement was spread IJ^ inches thick on the 
banks, and mixed one part cement to four parts fine 
sharp sand. At times more than 300 men were em- 
ployed on this work, as it only could be done during 
the rainy season, when the water was not wanted for 
irrigation purposes. The first section of this work has 
been done now for about two years, and the cement 
holds perfectly good. Where- heavy fills of earth were 
made, about 8 inches of masonry were used. It has 
been found that since this work has been finished the 
water company has received more than twice the 
amount of water obtained from the uncemented canal, 
thus showing that friction, evaporation, and loss of 
water by leakage were more than 50 per cent. This is 
supposed to be the longest irrigating canal known that 
ia cemented throughout. 



Remedy for Snake Bite. 

BT 0. D. B. EIBE, H.D., OHITQITAIiAE , Hiaa. 

A few weeks ago a negro and his wife brought their 
eight-year-old boy to my office for treatment for snake 
bite, which had occurred only thirty minutes before 
their arrival. There were two wounds about an inch 
and a half apart, from which the blood was flowing 
rapidly. The sn^ke was a long, blunt-tailed moccasin 
— a "copper belly" — and known to be almost, if not 
quite, as poisonous as the "cotton mouth" moccasin. 
The boy had stepped on the snake, and as his pants 
were short, the snake had a fair strike at his leg about 
five inches below the knee. 

After some explanation and much persuasion, I in- 
duced the man to apply his mouth to the wound and 
suck the poison out. Immediately after each draw, I 
gave the man some strong alcohol to rinse his mouth, 
which I assured him would destroy the poison and pre- 
vent it from being absorbed. After thoroughly emptying 
the fang wounds in this way, and the blood had ^;eased 
to flow, I injected a half drachm of saturated solution 
of permanganate of potash in each wound ; the boy 
also drank a small drink of diluted alcohol. A string 
which the man had tied around the leg remained until 
morning, when the boy, after a full night's sleep, 
awoke well, without pain or swelling; no further 
trouble. 

A strong solution of the permanganate of potash 
gives almost immediate relief from pain, and from 
repeated trials I believe it destroys the poison or makes 
a chemical change which renders the poison harmless. 

I was called some five or six miles to see a negro 
man who had been bitten about two hours before my 
arrival by a "rattlesnake's pilot," which is kn«wn to 
be equally as fatal as the rattlesnake. The patient 
was suffering most excruciating pain, which extended 
to his leg, having been bitten on the top of his foot, 
which was very much swollen. I immediately injected 
a strong solution of permanganate of potash, which 
gave immediate relief, and he was soon well. — Scl, 
Med. Jour. 



Tbe Excellent Dock Facilities of Sonthampton. 

The American liner Paris, on her arrival at the port, 
went. alongside the quay on Wednesday at 7:20 P. M. 
The first.bag of mails was landed within five minutes 
and the-Tvhole 465 bags which she brought were landed 
and checked in 1S}4 minutes, and the mail tiain was at 
once dispatched to London. The passengers commenced 
to land at 7:40, and a special train left with them at 
8:15 P. M. The discharging of cargo commenced at 10 
P. M., and although the vessel brought a large cargo 
she was cleared out in the course of Thursday. She 
took on board 2,400 tons of coal, and were it not for an 
extraordinarily large amount of cargo which she had 
to take, she would have been ready for sea on Friday 
evening. She left at midday on Saturday, with 250 
saloon passengers. The second saloon berths were all 
taken, and she had a fair complement of third. 
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Decision Relating to Cary'a Patent. 

Letters patent No. 116,266 were granted June 27, 
1871, to Alanson Gary for an iiuprovement in furniture 
springs. The improvement related to spiral springs 
usually made in a conical form of steel wire, and used 
in upholstering sofas, chairs, etc. Such springs were 



Castor Oil. 

The castor oil bean — seeds of Sacinus communis, 
Palma christt, Sacinus sanguineus, of the East Indies 
and Italy, also of the Southwestern States and Cali- 
fornia, and identical with the " Hiquerillo" of the 
South American states, where it grows in abundance 



made of hard-drawn wire, coiled, and forced to a pro- without cultivation. 



per shape ; but in coiling the metal was unavoidably 
weakened, the outer portion being stretched, and the 
Inner portion crushed. The invention consisted in sub- 
jecting the spring to "spring temper heat," which is 
about 600° F., by means of which a complete homo- 
geneity in the metal was produced, thereby increasing 
its durability and power of resistance. The same pro- 
cess, however, had been long before used in the manu- 
facture of "wire bells" for clocks, and in the manufac- 
ture of hair balance springs for marine clocks; the ob- 
ject being in the one case to give tone to the bell and 
in the other to increase the elasticity and durability of 
the spring. The Supreme Court rules that this use 
constituted an anticipation, notwithstanding that the 
purpose of the process was different from the purposes 
of the prior use, and that experts in the tempering of 
steel were surprised by the results produced by the 
patented process. 



A WOSLD'S FAIR EXHIBIT OF HAHHEBS, EDGE 
TOOLS, ETC. 

The great variety of tools shown in the very taste- 
fully arranged exhibit of Fayette R. Plumb, of Frank- 
ford, Philadelphia, is indicated by the accompanying 
illustration. The business was established in a small 
way nearly forty years ago, but it has ever since 
shown a large and steady 
growth, owing to the high 
standard maintained for the 
goods manufactured, and the 
plant at present comprises 
several large buildings, fitted up 
with all the latest improved ma- 
chinery and appliances. It is 
said that the establishment is 
now the largest and most com- 
plete in every department of 
any of the kind in the world. 
The manufacture comprises 
nearly everything in the line of 
edge tools, hammers and sledges, 
and railroad, miners' and black- 
smiths^ tools. All these goods 
ariB constantly carried in stock, 
and special tools are also made 
to order after any model fur- 
nished. A large and handsome 
illustrated catalogue describing 
these goods is sent on applica- 
tion. 



The beans contain from 50 to 60 per cent of oil ; 100 
pounds of clean seeds yielding about 30 pounds of fine 
oil at first pressing, 15 pounds of a second quality by 
additional heat in pressing, and an additional 5 to 10 
pounds by heating the mass with steam or in an oven 
and a final pressing ; the last being only suitable for 
burning in lamps. 

In Italy, Calcutta, and Madras, for the best [oil the 
pods are dried in the sun or by artificial heat, and the 
beans that do not discharge themselves from the pod 
are thrashed out with flails or by treading. The beans 
are then pounded with wooden mallets or rams to 
crush the shells. A better plan, as practiced in the 
United States, is to pass the beans through a pair of 
rollers made of very hard wood or iron, set about three- 
sixteenths inch apart, so as to just crush the bean 
without making a pulp, the beans being thrown into 
a hopper above the rolls. Then for cold-pressed oil, 
which is the best, the crushed beans are placed in flat 
canvas bags, holding about one gallon each, and piled 
on flat iron plates, alternating plate and bag, in a screw 
press, or, if on a large scale, a hydraulic press, where 
by slow compression the oil runs to a receiving tub. 
This process renders nearly one-half the contained oil. 
For the balance, the cakes should be removed, crushed 
and heated to about the boiling point of water, re- 



solar process of clarifying requires a tin vat or pan, 
three feet diameter by one foot in depth. The clari- 
fied oil may be dippied from the top. 



Progresa of the Sngar 
Indnstry. 

The New Orleans Times-Demo- 
crat says : The United States 
paid bounty on 358,000,000 
pounds of sugar in 1891-92, 
and on 429,243,170 pounds last 
year, while the calculations of 
the collector of the internal reve- 
nue estimate the crop this year 
at 691,449,000 pounds. If it is 
anywhere near these figures, it 

will exceed the largest crop ever known in ante-bellum 
or slavery days. This increase shows what Louisiana 
is capable of in the matter of sugar production, and 
leaves no doubt whatever that the State 




THE WOBLD'S COLOMBIAN EXPOSITION-FAYETTE B. PLUMB'S EXHIBIT OF HAMMEES, 

SLEDGES, EDGE TOOLS, ETC. 



bagged, and again subjected to the press, or, what is 
preferaWfe, to keep the two qualities of oil separate, 
use arseparate press and greater pressure, 
tue I There are two methods of clarifying the crude oil as 
sugar demand of the whole country if the bounty lawlit comes from the press. The first, by sun exposure in 
is allowed to run for the original time provided fod'it shallow tanks made of tin and covered with glass to 



by Congress — fifteen years. 

This improvement has been brought about largely 
by the use of new and improved — and very expensive — 
machinery, which has called for the expenditure of 
millions of dollars. 

The truth of this is shown by the figures of the old 
and new process sugar turned out. It was but a few 
years ago that our planters manufactured the bulk of 
their sugar in open kettles. The bounty law has 
driven them from it, and to-day only 19 per cent is 
made by that process. When it is noticed that the 
plantations using improved machinery secured 3,718 
pounds of sugar per acre, and the old mills only 1,111 
pounds, we can readily realize that every planter in the 
State would make the change if his finances allow- 
ed it. 



Dr. Robert A. liamberton. 

Dr. Robert A. Lamberton, president of Lehigh 
University, died at his home in Bethlehem, Pa., Sep- 
tember 1, of apoplexy. Mr. Lamberton was born in 
Carlisle, Pa., December 6, 1834. After the resignation 
of Dr. Henry Coppe in 1880. Dr. Lamberton was elected 
to fill the vacancy. Dr. Lamberton was a born edu- 
cator, for in 1880 the number of students in Lehigh 
University was 300. To-day 600 are on its roster. 



prevent dust or leaves from falling into the oil. One 
day's exposure to a clear sun will separate the milk and 
glutinous matter, which settles, when the clear oil can 
be decanted from the top. The other plan is to heat 
the Oil in the tanks partly filled with water, by means 
of a jacketed kettle or steam coils, if convenient, so as 
to boil the water slowly. This coagulates and absorbs 
the glutinous ■ matter and dirt that may accidentally 
get into the oil by handling. On cooling in the tanks, 
by shutting off the heat, the impurities settle in the 
water, and the oil can be drawn off from the top. If 
^hen found to have any foreign matter, it should be 
filtered through cotton cloth. With the strong solar 
heat of tropical countries, the solar process is preferred. 
A small pressing plant of ten gallons of oil per day, 
as suggested by our Honda correspondent, will need a 
pair of hard wood rolls 8 inches long, 6 inches diameter, 
fitted in a wooden frame, a scraper on each roll at the 
lower side, a crank at opposite sides, or geared much 
after the style of sugar cane rolls ; an oil press, which 
can also be made of hard wood and laid horizontally, 
which will allow the oil to drop directly into the pan. 
The plates- may be three-sixteenths inch thick and 
about one foot square. The bags may be only squares 
of light canvas, folded cornerwise over a half gallon of 
the crushed beans and laid between the plates. The 



Rice and Wheat Harvesting. 

The rice harvest is now on in Louisiana and the low 
prices for rice now prevailing, the Louisiana Planter 
says, are forcing a cheaper harvest than ever before, 
but even with this economy a profit on rice culture 
seems out of the question. 

Wheat culture in California has been so perfected 
that it seems possible for California wheat growers to 
meet anj' possible competition. In a recent issue of 
the Hollister Advance, of San Benito County, Cal., the 
editor predicts that the day of the steam thrasher is 
about done, and that the experience of this season 
shows that the new wheat harvester will cut, thrash 
and sack the grain at less cost than the mere thrashing 
by the old method. It says that an. owner of the 
harvester will cut and thrash wheat at the rate of $2 
per acre, the farmer boarding the men and feeding the 
horses. Five men are required to run the harvester, 
whose combined wages are $12 per day. Twenty-four 
horses are required, with an extra pair in case of an 
accident. A fair day's work is thirty acres, as work 
cannot be started very early in the morning and not 
until the grain is thoroughly dry. The Hollister 
Advance reports six harvesters at work in San Benito 
County, and expects triple that number working next 
season. 

It has long seemed imperative that there should be 
some reform in the Louisiana rice harvest, and that 
the Mosaic if not the Adamic sickle should be abandon- 
ed and the McCormick, Osborne, 
or other harvester adopted. 
There are advantages pertain- 
ing to California that make 
possible machine harvesting 
there when it might be imprac- 
ticable elsewhere. They have 
a rainless harvest, no ditches 
and immense fields. Our disad- 
vantages in machine harvesting 
rice are our frequent rains during 
the harvest season and our nu- 
merous ditches and small fields. 
In the western part of the 
State, in the prairie section, ma- 
chine harvesting has become the 
rule, i. e., rice is there cut and 
bundled by machine. Hence it 
has become possible to exist in 
rice culture there when impossi- 
ble in the river parishes and 
along Bayou Lafourche. 

Our contemporary says: 
Rough rice now is worth no 
more in Louisiana than oats are 
in Ohio and Indiana, pound for 
pound, and yet we learn of no 
economic move along the river 
in the matter of the cost of the 
harvest other than the cutting 
down of the laborers' wages. 
This is always an unpleasant 
remedy, but, of course, now un- 
avoidable. If the rice industry is 
to continue in the river parishes 
there must be some radical 
change in the cost of its harvest, 
and the efforts and experiences of the farmers of Cali- 
fornia suggest the direction in which to look for relief. 



The Parsee " Toivers of Silence," India. 

A Parsee correspondent from Central India, Maneck 
K. Thanewala, mechanical engineer and textile manu- 
facturer, writes us relative to the Parsee funeral obse- 
quies, as described in the SciBifTiPic America if in 
1886, and gives more exact particulars. When life is 
extinct the body is wrapped in clean clothes and 
placed on polished stones on the floor, the face of the 
deceased being exposed to the gaze of a dog three or 
four times during the recitation of the funeral sermon, 
the glance of the dog being supposed to have power to 
scare away the Evil One. With the same idea a dog is 
conducted over the way by which a dead person has 
been carried, to make it again suited tor use by man 
and beast. The dog must also have certain special 
marks, be of yellow color, or white with yellow ears, 
and have two black spots over his eyes. The body is 
carried on an iron bier, accompanied by male relatives 
and friends, to one of the so-called " Towers of Silence," 
a number of which are to be seen near Bombay and in 
many other places in India. They are circular, un- 
roofed, stcJne structures, in solitary places, where the 
bodies are left uncovered and exposed to the sun and 
rain, to be devoured by vultures, numbers of which are 
always to be seen in the neighborhood. The bones are 
afterward thrown indiscriminately into a central pit 
of the structure. Illustrations and more extended 
description of the burial ceremonies will be found in 
Scientific American Supplement, No. 925. 
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Our Neir W^ar Ship ininneapolls. 

The Minneapolis, a sister ship of the commerce de- 
stroyer Columbia, was launched August 18, at Phila- 
delphia, in the yard of Wm. Cramp & Sgp's Ship and 
Engine Building Company. The Minneapolis was 
christened by Miss Washburn, in the presence of Mayor 
Eustis, of Minneapolis, Vice-President Stevenson, Sec- 
retary Herbert, etc. The new vessel is 412 feet long, 
beam 58 feet, mean draught 32 feet 6 '5 inches, displace- 
ment 7,350 tons, indicated horse power 21,000. The 
hull is steel and has a double bottom, with consider- 
able space between the two skins, this space being di- 
vided by numerous bulkheads into watertight com- 
partments. The Minneapolis is, before all, a commerce 
destroyer, and is not intended to fight, so she is not 
armored. Her conning tower is of mild steel and her 
protective deck is a variety of turtleback, and is 4 
inches thick on the sloping portion. The gun shields 
are 2 inches thick, or only sufiHcient to protect the gun 
crews from the fire of machine guns. Patent fuel 
will be stowed to a thickness of 5 feet around the ma- 
chinery. The armament consists of one 8 inch stand- 
ard breech-loading rifle, two 6 inch rapid-fire rifles, 
and eight 4 inch rapid-fire rifles. The secondary bat- 
tery is composed of twelve 6 pounders, four 1 pounders, 
and four Gatling guns. The vessel is provided with 
five torpedo launching tubes. The 6 inch guns are 
loaded at one operation, as fixed ammunition is used, 
the powder and shot being combined in an immense 
cartridge, standing nearly 6 feet high. 

The Minneapolis will be driven by triple screws. 
Two of the screws are located as usual, one under each 
counter, a considerable distance above and away from 
the liije of the keel and forward of the stern post. The 
third screw is placed in the midship line, close down to 
the keel and just forward of the rudder. Each of the 
three engines is independent of the others, and is con- 
tained in a watertight compartment. The midship 
screw will be used under ordinary circumstances, as 
this screw will drive the vessel at a speed of ten knots 
an hour with great economy of fuel. The use of all 
three engines will send the speed up to twenty-one 
knots an hour or even more. The Cramps expect the 
Minneapolis to make twenty-three knots on her trial 
trip, which would insure her builders $400,000 as prize 
money in addition to the contract price of $2,690,000. 

There is probably only one vessel afloat which could 
lead the Minneapolis an unfruitful chase — the Cam- 
pania ; but owing to the un war like appearance of the 
Minneapolis, it would, doubtless, be possible to creep 
within range of the " ocean greyhound," and once in 
range, any superiority of speed would be of little avail. 
The Minneapolis can not only run away from a line-of- 
battle ship, but can lead such a vessel a chase that 
would soon consume all the available fueL The nomi- 
nal radius of action of the Minneapolis — that is, the 
distance that<she can steam without recoaling — will be 
26,240 miles. This is the theoretical radius ; but with- 
out doubt the Minneapolis will have a practical cruis- 
ing radius of 15,000 miles. It is upon this wonderful 
power of making long runs, half way round the world 
if necessary, that the Minneapolis will deserve the 
name which she bears equally with the Columbia, of 
the "Pirate." This name is, of course, not officially 
recognized by the Department of the Navy, but was 
given by the shipbuilders when the vessels were only 
known as cruisers Nos. 12 and 13. The inhabitants of 
the city of Minneapolis should begin at once, If they 
have not already done so, to raise a subscription for 
the silver service, and it may be safely said that as our 
Western friends do not do things by halves, the new 
cruiser will have a silver service second to none. 



quake has changed the surface of the mountain until 
the outer one has fallen and the one now standing 
leans considerably toward the north. This structure 
alone contained over 200 rooms, and could have easily 
accommodated a thousand people. Back of this is a 
cave, partly natural and partly artificial, that extends 
more than 100 feet, and through which they descended 
to the water. This was also cut up into rooms, each 
one of which was nicely plastered with some kind of 
cement that is now in a good state of preservation. 
There are niches in the walls, where they evidently 
kept their jewels and valup,bles, and I am informed 
that two small rush bags were found in one of them, 
though I did not visit it first and did not see them. A 
number of jars filled with parched beans were taken 
out, and one of these jars, or ollas, holding about a 
bushel, is in the possession of Mr. Drew, who has a 
ranch near by, and is used all the time for holding 
drinking water. It is of a very dark-colored material, 
thoroughly glazed, but, outside of the heat necessary 
to do the glazing, it has not been affected bj- fire. It 
has been cracked almost entirely around, but has been 
mended with some kind of gum so deftly that, though 
it had been in his possession for years, Mr. Drew had 
not discovered it until one day recently when we were 
examining it together. 

In this cave about twenty skeletons were found. The 
skulls of some of them had been crushed, while others 
appeared to have died natural deaths, though the 
bones were so badly decayed that had fatal wounds 
been inflicted on any other part of the body than the 
head it could not have been discovered when we made 
our examination. These remains were scattered about 
the inner rooms in evidently the same position in 
which they had fallen from starvation or had been 
laid by the hands of their comrades after being 
stricken down by their foes. Around the bony necks 
were found the amulets and on the wrists the shell 
bracelets that protected them from evil or served 
them as ornaments during life. 

This structure was built altogether different from 
the fortresses of Zuni and Acoma, neither does it resem- 
ble any of the pueblo buildings in New Mexico. Judg- 
ing from the mass of cement scattered about on the 
cliff, these walls must once have been fully six stories 
in height and the buildings almost as large as the Casa 
Grande in the Gila River Valley. — San Francisco 
Chronicle. 



A Remarkable Arizona Ruin. 

Near Flagstaff, Ariz., and on the Upper Verde, there 
are the ruins of castles still in as good a state of pres- 
ervation and much resembling many of those in the 
north of England and Scotland, the ages of which we 
may approximate with a considerable degree of cer- 
tainty. One in particular that is very interesting 
stands near the head of the Verde River on a peak 
that constitutes the extremity of a spur of the Brad- 
shaws. The peak is granite, and rises abruptly out of 
the valley on three sides, while the fourth is protected 
by the mountain spur, which is about 100 feet higher 
and hangs an impassable precipice above the smaller. 
On this shelf or bench the building was constructed of 
stone and cement in such a position that one on the 
ruins can get a good view of the entire width of the 
Valley and fully five miles either up or down it. 
Through the taller mountain a volcanic rift has allowed 
a perpetual stream of water to flow, though it was 
fijlly 60 feet beneath the base of the castle and back 
of it, so that the water came out underneath the cliff 
and flowed across the mesa into the river, hi order to 
protect themselves against a water famine in a time of 
siege the inhabitants cut a fissure through the solid 
rock fully 60 feet, and changed the course of the stream 
so that it flowed out on the opposite side of the rock 
and directly through the fortification, making it im- 
possible to cut off the supply. This building was over 
400 feet in length by 250 in width. One of the walls 
yet stands, four stories in height, though some earth- 



Xbe Need of Improved IVaternrars. 

Among the most interesting papers as yet written on 
the subject of a waterway from the lakes to tidewater 
and its effect upon transportation rates is that re- 
cently presented to the Water Commerce Congress in 
Chicago, by George Y. Wisner, of Detroit. He favors 
a radical enlargement of the Erie canal, or the con- 
struction of a new canal along practically the same 
route. "Canada has expended $52,000,000," he says, 
" in constructing canals and $215,000,000 in cash and 
guarantees for railroads for the purpose of diverting 
American trade through Canadian ports, yet of the 
890,000,000 bushels of grain received at the Atlantic 
ports of the United States and Canada in 1892, only 
27,400,000 bushels, including Canadian grain, was re- 
ceived at Montreal. The investigation made by the 
Senate committee of interstate commerce in 1889 shows 
that Canadian canals, with rebates niaking them prac- 
tically free for St. Lawrence River freights, have had 
but little effect in diverting traiBe from American 
ports. ... It will not do to assume that Canada 
will soon become an integral part of the United States, 
for such an event is so improbable that to delay 
the improvement of transportation routes, with the 
hope of thus being able to accomplish the purpose for 
less money, will cripple the commercial growth of the 
country far in excess of anything that can be saved; 
besides, the surest means of inducing Canada to come 
into the fold is to place our commerce in such an inde- 
pendent condition as to have no need of the natural 
advantages she has to offer. . . . 

" At the present rate of increase the receipts of grain 
at Atlantic ports would probably exceed 600,000,000 
bushels annually before the canal could be completed. 
At least one-half of this amount would go direct by 
lake and canal, and the rate on the whole would be 
governed by that on the waterway. The average rate 
by lake and railroad for the past four years has been 
8'5 cents per bushel, and allowing 1"5 cents for higher 
rate of winter traffic, the net decrease would be at 
least four cents per bushel, or $24,000,000 for yearly 
shipments of grain, while that on merchandise and 
other freight would be fully as much more, making a 
total of $48,000,000. If the work should be undertaken 
by the government, money could be obtained for the 
project at 3 per cent, at which rate the above annual 
decrease in cost of transportation would be the inter- 
est on $1,600,000,000. The canal can undoubtedly be 
constructed for less than $200,000,000, which at 4 per 
cent for interest apd maintenance would leave a net 
balance of $40,000,000 annually in favor of the project. 
The benefits to be derived should not, however, be 
measured by this amount, for the home prices of man- 
ufactures and agricultural products are those wliich 



they bring, in foreign markets less the cost of trans- 
portation, and consequently any decrease in the cost 
of the transportation adds a like amount to the value 
of all productions used for domestic consumption." 

— ■ — . ♦ < <i > » — 

Sbortliand. 

The Bureau of Education at Washington has issued 
a monograph on "Shorthand Instruction and Prac- 
tice," by Mr. Julius Ensign Rockwell. Mr. Isaac Pit- 
man is mainly the author of the system that is followed 
in the United States, and although the art of steno- 
graphy is very old, dating from the first epoch of 
legal advocates, he was the first to make a scientific 
study of phonology and base his alphabet on its prin- 
ciples. Those who have followed his system of report- 
ing have been able to write as many as two hundred 
words a minute and read their notes with facility, and 
the venerable author of this system is still living and 
active in his old age, and has had the satisfaction of 
watching all the stages of the revolution in the art of 
transferring thoughts to paper which he has been 
chiefly instrumental in promoting. In this country the 
number of persons receiving instruction in shorthand 
from July 1, 1889, to June 30, 1890, was 57,375, and of 
this number 23,325 were males and 26,005 females. All 
these were taught in schools and classes, and out of 
this whole number 7,228 were instructed by mail. In 
229 schools and classes in which shorthand was intro- 
duced during the scholastic year ending June 30, 1891, 
the number of persons taught orally was 4,150, which, 
with those instructed by mail, made a grand total of 
4,738. Of those taught orally, 2,474 were males and 
1,658 were females. This is as near a correct statement 
of statistics as Mr. Rockwell has been able to arrive at. 
and it shows the vast extent of the use of shorthand 
instruction in this country in all the departments of 
life. — Boston Herald. 

» < ■ > * ■ 

Oar Fnndamental Units of ineasure« 

Among the interesting papers read before the En- 
gineering Congress at Chicago, was one on the above 
subject by Dr. T. C. Mendenhall, Superintendent of 
Standard Weights and Measures, from which it ap- 
pears that in many respects the most important legis- 
lation upon the subject was the act of July 28, 186^ 
making the use of the metric system lawful through- 
out the United States, and defining the weights and 
measures in common use in terms of the units of this 
system. This was the first general legislation upon 
the subject, and the metric system was thus the first 
and, thus far, the only system made generally leg^ 
throughout the country. 

In 1875 an International Metric Convention was 
agreed upon by seventeen governments, including the 
United States, at which it was undertaken to establish 
and maintain at common expense a permanent Inter- 
national Bureau of Weights and Measures, the first 
object of which should be the preparation of a new 
international standard meter and a new international 
standard kilogramme, copies of which should be 
made for distribution among the contributing gov- 
ernments. Since the organization of the bureau, 
the United States has regularly contributed to its 
support, and in 1889 the copies of the new interna- 
tional prototypes were ready for distribution. This 
was effected by lot, and the United States received 
■meters Nosr 21 and 27 and kilogrammes Nos. 4 and 20. 
The -meters and kilogrammes are made from the same 
material, which is an alloy of platinum with 10 per 
cent of iridium. 

. Oh January S, 1890, the seals which had been placed 
on meter No. 27 and kilogramme No. 20, at the Inter- 
national B.ureau of Weights and Measures, near Paris, 
were broken' in the cabinet room of the Executive 
Mansion by the. President of the United States, in the 
presence of the Secretary of State and the Secretary 
of the Treasury, together with a number of invited 
guests. They were thus adopted as the national pro- 
totype meter and kilogramme.* 



Preserving Bodies In their Natural Form and 
Color. 

The following preservative fluid is employed by G. 
E. Wiese : 600 grammes of sodium hyposulphite dis- 
I solved in 5,000 grammes of water and 75 grammes of 
ammonium chloride dissolved in 250 grammes of water. 
The two solutions are mixed together and added to 
4-6 liters of spirits of wine. The bodies of the animals 
to be preserved are simply immersed in the above pre- 
paration ; and it is claimed that they will retain their 
original form and color for almost an unlimited period. 



* Reference to the act of 1866 results in the establishment of the follow- 
ing equations : 

8600 
1 yard= meter. 



1 pound avoirdupois= 



kilo. 



A more precise value of the English pound avoirdupoiB is kilo. 

8-20468 
differing from the above by about 1 part in 100,000, but the equation es- 
tablished by law is sufficieutly accurate for all ordinary conversions. 

As already stated, in work of high precision the kilogranune is now all 
but universally used and no conversion is required. 
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EECENTLY PATENTED INVENTIONS. 
Railway Appliajuces. 

Track Lifter. — William L. Whit- 
field, Ocala, Fla. In this device the lifting mechaniBm 
is supported on a truck frame, a toothed wheel fixedly- 
held on the axle being engaged by an operating lever, 
and there being connections between vertically arranged 
rack bars and the axle. One of the rack bars is termed 
a jack bar, and has a removable foot or rest member, 
supported on the ground, the opposite rack bar, termed 
the lifting bar, having at its lower end clamp hooks to 
engage the tie. By this arrangement, on the operation 
of the lever, the tie track and the truck are both raised 
Bimnltaneously. 



mecliaiiical Appliance s. 

Wrench.— William C. Lawrence, Cas- 

selton, North Dakota. The body bar of this wrench has 
a jaw formed at one end, and upon the surface of the 
body is firmly secured a nut through which extends an 
adjusting screw with which is pivotally connected the 
shank of a hook-shaped jaw adapted to extend over the 
jaw on the body, whereby the hook-shaped jaw may be 
dropped to stand at a right angle to the body bar. The 
device is more especially designed as a pipe wrench, af- 
fording a firm grip which is released by a single move- 
ment of the hand, without the aid of ordinary thumb or 
adjusting nuts. 

Saw Swage. —Richard E. Dimiek, 

Khinelander, Wis. In a slotted swage block turns a 
swage die having a flattened portion within the slot, 
near which is a stationary anvil carried by a shaft 
taming in the block for effecting the angular adjustment 
of the anvil, which may protrude more or less from the 
shaft. Oppositely arranged dressing dies are also ac- 
tuated simultaneously with the swage die to dress 
one tooth while another tooth is swaged, intermediate 
/iQchanism connecting the swage die with the dressing 
dies. The arrangement also admits of regulating the 
mdth to which the tooth is dressed by the dies. 

Die Stock.— Joel G. Jackson, Minne- 
apolis, Minn. Lugs on the upper face of this stock hold 
the dies, one lug being straight and having on its iiiner 
edge an overhanging flange and the other lug being in- 
clined. A wedge has lateral and longitudinal movement 
between the inclined lug and the dies, a face plate over- 
lapping the wedge, while limiting screws extend through 
the face plate, through slots in the wedge, and into the 
stock body, there being a lever for moving the wedge. 
The dies are firmly held and may be readily inserted or 
removed, and by the accurate adjusting mechanism the 
dies may be set to cut any desired size of thread within 
reasonable limits. 



the free end of the spring extending within an orifice of 
the shank, thus affording a spring latch by means of 
which the leg of an animal may be caught and held. 



Afiri cultural. 

Corn Harvester.— Warren E. Ab 

bott. East Monroe, Ohio. This machine has side tables 
which may be raised or lowered, and the tables have 
guide fingers with rotary cutters to cut the com quickly 
and perfectly, whether it is presented to tJie cutter in an 
upright or an inclined position, or whether the roots have 
been destroyed by grub worms or the com stalks are 
tough or withered. The rotary knives are driven from 
the supporting wheels, and may be conveniently thrown 
out of gear with the driving mechanism, or the cutters 
may be thrown out of the path of any of the stalks which 
. it may be desired to leave standing as supports for the 
shocks. 

Grain ScouRiNa Machine.— Peter 

Provost, Menominee, Mich. This invention provides an 
improvement upon machines which have been made the 
subject of several former patents by the same inventor, 
the construction being simple and durable and the ma- 
chine being designed to scour and polish the grain per- 
fectly and remove all impurities. A revolving disk car- 
rying a woven wire scouring disk discharges into a ring 
provided with annular interior fianges formed with slots 
and openings for the passage of the grain, a fixed wire 
disk being supported on top of the ring, to which is 
bolted a second ring carried by the second wire disk, 
while downwardly extending projections are arranged 
on the second ring to engage the first ring. 

Straw Carrier. — Howard and 

Gleorge Ghere, Frankfort, Ind. This improvement may 
be attached to any form of thrashing machine, and has a 
level table receiving the straw from the thrasher and dei- 
livering it to the elevators. The wind is prevented from 
interfering with the transfer, and the body of the car- 
rier may be made in two sections, one to be placed be- 
neath the other or to extend a certain distance beyond 
its outer end. Simple means are also provided to give any 
desired inclination and elevation to the elevator: sec- 
tions of the carrier,, the movable elevator sections being 
readily manipulated. 

Band Cutter and Feeder for 

Thrashing Machines.— George N. Kern and James W. 
Fielder, Mason City, El. The feed boards or pans, ac- 
cording to this improvement, move in horizontal planes, 
and are alternately reciprocated, each feed board being 
provided with a series of adjustable fingers whereby the 
grain is presented to the cylinder of the thrasher in the 
best shape and with a movement as nearly as possible to 
that of hand feeding. Over the feed device and in front 
of the delivery end of the carrier are located knives to 
cut the ties of the bundles. The attachment may re- 
main permanently attached to the "thrasher and be dis- 
posed of in such manner as not to be in the way. 

Churn.— Hiram F. Quigley, Atoka, 

Indian Ter. This is a dasher chum, having a perforated 
inner cylinder for the dasher to work in, this cylinder be- 
ing open at its bottom, where it has an outside encircling 
fiange resting upon the bottom of an outer close cylin- 
der. When the perforated cylinder is lifted out after 
churning it brings out the butter, which forms upon the 
top of the buttermilk and upon the sides of the cyl- 
inder. 

Shepherd's Crook.— Robert L. Renz 

and Henry Weidman, Poplar, Montana. This crook has 
a smooth inner surface at its crook portion, and a curved 
spring secured to the shank and extending forward to 
normally press the inner surface of the crook portion, 



MisceJlaneous. 

Harness Suspending Device.— Louis 

Townsend, Evansville, Ind. That fire engines may more 
quickly respond to alarm signals it is usual, in city fire 
departments, to employ suspending devices by which 
the harness is held in such position that it may be quickly 
dropped upon the horses, thus effecting a great saving in 
the time of harnessing. This invention provides an im- 
provement in such devices, comprising a counterbalance, 
a harness bar with spring-actuated bolts at its ends and 
intermediate trigger connections, with an operating cord, 
and various other novel features. 

Detachable Tire.— Arthur C. Gil- 
lette, Jersey City, N. J. This is a fiexible tire and guard 
formed from a single piece of sheet metal, with spurs on 
its face and fastening lacings for securing it to the felly 
of the wheel. It is especially adapted for use upon bi- 
cycles with pneumatic tires, to which it may be quickly 
strapped to enable the wheels to be ridden safely over 
rough ground or ice, and being readily removable. It is 
also a practical ice creeper for the wheel, facilitating all 
riding over ice and snow. 

Elastic Horseshoe. — Michael Hal- 

lanan. New York City. A rubber shoe which has an in- 
tegral rubber pad and frog is provided by this invention, 
the shoe being continuous to form a complete closure of 
the hoof, and having a backing of leather with an inter- 
posed layer of canvas, the whole being united together 
and affording a firm bearing for the horse, while being 
sufficiently yielding to prevent jar. 

Horseshoe and Pad.— The same in- 
ventor has patented a further improvement by which the 
shoe and pad are so made as to give the horse a firm 
bearing and relieve the foot of strain at the inside quarter, 
by causing the weight to come on the pad and on the 
shoe at the outside quarter. The pad has a yielding 
frog and a raised bead, outside of which ia. a flange on 
which the shoe is seated, having a reduced thickness at 
the inside quarter, where the surface of the pad projects 
beyond the shoe. The facing of the pad is of rubber se- 
cured to a layer of canvas, and this is backed by leather; 
but, to absolutely prevent the picking up of nails, a thin 
steel plate is interposed between the leather and the 
canvas^ 

Floating Signal for Sunken Ves- 
sels.— johan Larsson, Ludington. Mich. This is a buoy 
to show the location of a smiken craft, whose name will 
be indicated oh a flag carried by the buoy, while room is 
provided for a hermetically sealed case with memoranda. 
The buoy is supported on the vessel, in connection with 
a line attached thereto, arranged in such a way that 
should the vessel sink the line will be paid out, and the 
buoy will float over the sunken vessel to which its line is 
attached. 

Windmill. — Edwin L. Davies and 

John N. White, Salt Lake City, Utah. Tubular arms 
connected with the wind wheel shaft carry reversely lo- 
cated vanes extending farther below than above the 
arms, the arrangement being such that on one side of 
the hub the vanes will be perpendicular and on the other 
side horizontal. A shaft connecte the vanes of each 
arm, and a centrifugally operated governor slides on the 
vane shafts, whereby the vanes will be carried with 
their edges to the wind when it blows too hard, or the 
speed iriay be automatically limited to a certain rate. 

Sulky.— Moses McCormick, Baltimore, 
Md. This is a trotting sulky with pneumatic tires, and 
with an arched axle extending centrally well above the 
tops of the wheels, while to each downwardly bent end 
of the axle are bolted two metal bars, whose lower ends 
form an outer and inner bearing for an individual axle 
for each wheel, one of the bars descending upon the out- 
side and the other upon the inside of the wheel. 

Bookcase. — James Stimson, Watson- 

ville, Cal. This is a case or stand suitable to rest upon 
any flat surface, as a bureau, mantel, desk or table, or to 
stand upon brackets, and hold books of reference or 
volumes in frequent use. It comprises but three pieces, 
a base and two L-shaped clamping arms, and the number 
of volumes accommodated is regulated by the length of 
the stand. When not employed it may be compactly 
folded and stored away. 

Piano Hammer.— John Ammon, New 

York City. The hammer head, according to this inven- 
tion, is forked, and a felt made from a V-shaped blank, 
and doubled up at its sides, the contacting faces being 
fastened together, is inserted in the fork. A simple and 
durable hammer is thus made, not liable to get. out of 
prder, and one which will sound the string to avoid 
hardness and produce a very clear tofie. 

Roller Skate.— Russell C. Leedham, 

Salt Lake City, Utah. The wheel of this skate is sup- 
ported in a frame that is spring-cushioned on guides to 
be attached to the wearer's feet and legs, provision be- 
ing made to prevent any backward movement of the 
wheels. The tire or periphery of the wheel is rubber 
covered, and the cushion spring absorb the shocks of a 
rough road, enabling rapid progress in use, and the 
ready ascent of moderate grades, by simply stepping for- 
ward as in walking or running. 

Lifter or Drainer. — William W. 

Olcott, Fremont, Neb. This is a simple device, consist- 
ing of two oppositely arranged wire members crossed 
and pivoted on a common fulcrum, so that their upper 
portions serve as handles and their lower portions as a 
clamp to hold the body portions of kettles, pots, pans, 
and similar articles, so that when they and their con- 
tents are hot they may be easily and safely handled and 
drained. The device holds the cover in place, and holds 
the body of the kettle, etc., in a rigid manner, so that it 
may be tipped as desired. 

Design for a Tea or Coffee Pot.— 

Austin P. Jackson, Taunton, Mass. This design pre- 
sents an original shape and rich and novel ornamenta- 
tion of the bowl, as also of the mount and top, the spout 
and handle also showing most artistic and daborate de- 
coration. 



Suspender Attachment. — Georg L. 

Heuler, St. Louis, Mo. Clips, with perforated lugs in 
which are rings engaging a middle bar having a central 
opening, are secured to the trousers at the front and rear 
by means of eyes or spurs, the central opening of thd 
middle bar being engaged by a hook plate attached to or 
connected with the suspenders. The device is designed 
to afford great flexibility, be readily adjustable or re- 
movable, and the parts are not liable to become acci- 
dentally detached. 

Catheter Holder. — William W. 

Lovejoy, Cochituate, Mass. This is a simple and light 
device adapted to hold a catheter of any kind in proper 
position, BO that it may be worn with comfort. It com- 
prises a collar with which a clamping arm is movably 
connected, while a locking device ia adapted to hold the 
arm stationary upon the collar. 

Note.— Copies of%ny of the above patents will be 
furnished by Munn & Co., for 85 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

The Principles of FiTTiNa for Ap- 
prentices AND Students in Tech- 
nical Schools. By A Foreman Pat- 
tern Maker. London : Whittaker & 
Co. New York : Macmillan & Co. 
Not dated. 16mo. Pp. 813, 250 illus- 
trations. Price |1.50. 
The book describes the method of liningout work, the 
use of templets, chipping, filing, drifting, adjustments, 
repairs, joints, friction, lubricants, etc. The appendix 
contains a remarkable collection of useful notes, rules, 
and tables. 

Electric Lighting and Power Dis- 
tribution. By W. Perren Maycock, 
M.LE.E. London : Whittaker & 
Co. New York : Macmillan & Co. 
1892-93. 16mo. Three parts. Pp. 452, 
273 illustrations, folding plates. Price 
75 cents each part. 
This is an excellent work. The first chapter begins 
by defining fundamental units, then the general laws of 
electricity are given and illustrated by simple mathe- 
matics. Many of the illustrations are sketehy and show 
the point directly. The illustrations of voltmeters, 
ammeters, etc., are numerous and show the principal 
types. As the reader proceeds, dynamos, motors, and 
the various systems of distribution are described. A 
series of valuable rules are given in the last part. The 
work abounds with questions and has a good index. The 
series will prove a valuable addition to any electrical 
library. 
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ty. H. W. Knight & Son. Seneca Falls, N.Y., drawer 1115- 

" U. S." metal polish. Indianapolis. Samples free. 

Best Handle Mach'y. Trevor Mfg. Co., Lockport, N.Y. 

Wm. JesBOp & Sons have a handsome display of steel 
In Mining building at the World's Fair. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. B. Dudgeon, 21 Columbia St., New York. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Bingtaamton, N. Y. See adv., page 193. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., LaiGrht and Canal Sts., New York. 

Centrifugal Pumps for paper and pulpmills. Irrigating 
and sand pumping plants. Irvin Yan Wle, Syracuse, N. Y. 

Emerson. Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
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Steam Engine Co., Watertown, N. Y. 
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Perforated Metals of all kinds and for all purposes, 
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Harrington & King Perforating Co., Chicago. 

For Sale.— Fully equipped chemical and bacteriological 
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Address W. A. C, 465 The Rookery, Chicago. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
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popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., S61 Broadway, 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a littie research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific Anierican Sapplements referred 
to may be had at the oflSce. Pnce 10 cents each. 

Boolc:s referred to promptiy supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(5366) A. Y. writes : A recent test for 
pressure of our village water works, a Shaffer-Buden- 
berg gauge being used, indicated 180 pounds, for which I 
claim the head in feet should be not less than 425. A 
party employed as foreman in the construction of these 
works, and who thereby has acquired a quasi-reputation 
in our midst as an authority upon hydraulic matters, as- 
serts that the head is only about 250 feet, that the high 
pressure is owing to the careful manner in which the 
pipes were laid, as avoiding angles or deflections. Will 
you kindly set at rest this country store controversy, and 
possibly educate this engineer? A. The hydrostatic head 
due to the gauge pressure is 414 pounds per square inch. 
If the gauge is located at some distance from the source, 
the friction head should also be added to tiie gauge pres- 
sure, which may carryi the pressure up to your figure. 
The care ful manner of avoiding curves would lessen the 
otherwise friction head, but could not make it less than 
the static head at the point of gauge connection. 

(5367) A. L. asks : What kind of paste 
causes paper to adhere to an iron pulley ? Also, if yod 
please give|answerj to myflast question] of three or four 
weeks ago, viz., how many cubic feet of natural gas an 
hour it takes to run a five horse power engine ? A. Use 
the best light glue that is tough in bending the pieces. 
When made up thick for use, add a half gill of clear ex- 
tract of oak or hemlock bark or a solution of tannic acid. 
Mix and use at once. The pulley should be cleaned and 
scratehed on the face with a file to make the glue take a 
stronger hold. Moisten the paper and put on a number 
of thicknesses, gluing each layer. It will require about 
600 cubic feet of natural gas, according to its heating 
quality, per hour for five horse power. 

(5368) A. C. asks some simple way to 
silver plate a spot on a comet without the aid of elec- 
tricity, and please state whether or not the same will put 
a coat on a surface covered with black lead. A. Silver 
plating that has been worn off by handling can only be 
renewed, other than by electro-plating, by rubbing the 
spots with moistened salte of silver, made with nitrate 
silver 2 parte, salt 2 parts, cream of tartar 14 parts, pul- 
verize and mix. The black-leaded surface c^ be sil- 
vered by cleaning off the black lead. 

(5369) W. W. S. says : 1. Up to the 
present time how many peoplehave attended the World's 
Fair according to the tickete sold f A. To August 28, 
the number of paid admissions has been 9,529,332. 2. 
About how many people attend the World's Fair every 
day on an average ? A. From, 105.000 to 160,000; the 
average Is probably 120,000 each. Sunday puUs down 
the (teneral average. 3. If you were gomg to guess on 
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the nomber of people that will attend the World^s Fair 
while it is open, what would be one of your gaeeses ? A. 
15,000,000 to 16,000,000. 

(5370) J. T. S. writes : Will you please 
let me know of a preparation for cleaning braes? A. 
Oxalic acid diflsolved in water and mixed to a paste with 
any polishing, astripoli, rotten stone or rouge. See "Sci- 
entific American Cyclopedia of Receipts " for several 
pages of polishing receipts, $5 mailed. 

(5371), A. E. T.— Wind your field mag- 
net and armature with No. ^4 wire. We do not think 
the motor you are making will answer for clock winding, 
because it has dead centers and will not start. It will be 
better for you to make a three-pole armature, or better 
yet, to make a small machine like that described in Suf- 
PLBMBNT, No. 783. 

(5372) W. H. — You can make a dynamo 

to furnish 30 volts by following the ingtractions given in 
Supplement, No. 600, except as to the winding of the 
armature. You will need to wind the armature with No. 
16 wire. If you desire to make a smaller dynamo for 
that voltage, make it two-thirds the dimensions given in 
the article referred to, using the same winding. 

(5373) L.- L. H.— The shape of the waist 

of the field magnet is practically immaterial; there is, 
however, a slight advantage in using a cylindrical field 
magnet, as that form permits of using the shortest length 
of wire for a given number of ampere turns. 

(5374) B. H. C. writes : I wish you 

would answer W. H. C.'s question (5382), issue of August 
19, more explicitly. Why are naiis called penny, as 
three penny, four penny, etc. ? A. The term penny, 
when used to mark the size of nails, is supposed to be a 
corruption of pound. Thus a 3 penny nail was such that 
1,000 of them weighed 3 pounds, a 4 penny such that 
1,000 weighed 4 pounds, and so on. 

(5375) E. W. H.— To cure body lice 

use mercurial ointment. 

(5376) W. H. D. asks: 1 The proper 

mixture to make of air and 74° gasoline to get the great- 
est fo-ce from explosion. A. For 1 part by weight of 
naphtha of 0*74 sp. gr. use 30 parts of air. This gives 
about 1 fluid ounce of naphtha for 2,000 cubic inches of 
air. 2. Why will a gasoline engine work stronger using 
gasoline than using manufactured gas ? A. Gasoline for 
a given bulk has higher heatingpower than common gas. 
a What is tiie cost of an ordinary hydrometer ? A. 25 
cents upward. 4. Where can a glass boiler be procured, 
such as are used for showing steam currents, etc ? A. 
Address our advertisers dealing in scientific instruments. 
5. Why is there such a great difference between the in- 
dicated and the actual horse pow^er of gasoline engines, 
and what is the cost of operating these engines with gaso- 
line at 15 cents per gallon ? A. No real indicated horse 
power for a gas engine is used in rating; the stated figure 
is arbitrary, hence the difference arises. For cost of 
operating address the manufacturers. 



TO INVENTORS. 

An ea^Jerience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
fCB-eign countries may be had onapplication.andpersons 
conteii4)latingthe securing of patents, either at homeor 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., o£Qce Scientific American. 361 Broad- 
way, New York. 
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For wbicb Ijetter* Patent of tbe 
United States ivere Granted 

September 12, 1893, 

AND BACH BEARING THAT DATE. 

[See note at end o f list about copies o f these patents.] 

Ad vertlsluK device, J. A. Gibbons 504,919 

Alarm. See Railway crossing alarm. 

Alarm system, electrical. Hall & Lillard. 504,980 

Almond hulling and sbelline machine, W. G. 

Read 605,002 

Amalgamatine pan, M. P. Boss 504,859 

Animal trap, s elf -setting, O. C. Martin 504,811 

Annunciator restoring system, L. A. Berthon 604,7^ 

Architectural purposes, composition for, E. A. 

Moore 604,933 

Axle lubricator for vehicle hubs, R. Parlter 504,816 

Bag. See Traveling bag. 

Bag holder, J. S. Kountz 504,787 

Baling apparatus, cotton, E. Mlvens 504,983 

Band cutter and feeder. M.T. Minogue 504,990 

Band cutter and feeder, automatic, C. H. Ed- 
wards 504,715 

Banjo, J. F. Luscomb 504,810 

Barber's cabinet, J. B. Ooi 505,030 

Barber's chairs, automatic register for, J. E. Mam- 
men £05,053 

Barrel setting-up, crozing, and chining machine, 

P.S. Palmatler 504,891 

Bed and dressing case, combined folding, J. 

Flory 604,778 

Bell, bicycle, O. B. Beach 604,902 

Bell rinelng device, W. J. Going 504,721 

Bench dog, C. Ij. Bronk 604,962 

Bicycle canopy, J. S. Barnes 6(M,9(X) 

Bicycle chain wheels, adjusting device for, A. 

Featherstone 504,870 

Bicycle wheel hub. Ness el &McLish 504,888 

Billiard cushion, 0. Schulenburg 605.007 

Billiard register, W. H. Woodruff 604,957 

Biscuit cutter, Grotenhuis & Sidway 504,834 

Bit. See Bridle bit. 

Blanket retaining device, N. J. & E. J. Bissell 604,701 

Block. See Pulley block. 
Boiler. See Tubular boiler. 

Boiler safety plug, 0. E. Van Auien 504,896 

Bookbinding, J. Kroger 506,049 

Boot or shoe heels, machine for breasting, H, A. 

Webster 604.854 

Boot treeing machine, J. Warren 504,766 

Boring cylinders and turning the flanges thereof, 

mach Ine for, W. A. & F. Peam 504,742 

Roi. See Paper box. 

Box lid, packing, T. Tucker 5O5,0U 

Bracket. See I>ental bracket. Supporting brac- 
ket. 
Brake. See Wagon brake. 
Brick kilo, reversible draught, A. L. Plasters 

etal 604,998 

Brick or tile machine, W. 8. Hlght 504,781 

Bridle bit, H. Zahl 604,959 

Bronzing machine, F. R. A. Franke 504,718 

Broom or brush holder, W. W. Moore 504,887 

Buckle, W.B. Draper 604,867 

Buckle, protective, F. W. Swlgart 504,895 

Burner. See Flashlight burner. Gas burner. 

Bust supporter, t. M. Rew 506.003 

Calculating device, J. S. Duret 604,776 

Calculating machine, W. S. Burroughs 504,963 

Can. See Oil can. 

Can fllllng machine, O. Roth 685,006 

Car aDapibig, A. li. Brown 604,863 



Car coupling, E. W. Seltz 604.759 

Car coupling. 8. A. Teageretal - 504,958 

Car safety attachment, Bisbing& Gerhart 504,798 

Car seat, J. Lemman 504,882 

Carwheel, J. Roiling . 604,790 

Carbon, electric arclamp, B. McManus 604,815, 604,845 

Card case, J. F. Smith 504,948 

Carding engine, E. & W. H. Crowther 604,968 

Carding engines, feed roll weighting device for, 

W.P. Canning 604,707 

Carpet sweeper, Newbigging & Worz 604,846 

Carriage, F. W. Ztmmer 605,016 

Carriage, folding baby, F. F Plouf 504,817 

Cart, road, J. B. Armstrong 504,771 

Cartridge implement, T. M. Pierce 504,789 

Cartridge loading machine, M. Bielefeldt 504,699 

Cartridge shell crimper, G. D. Hunter 505,046 

Cartridge with amorphous explosive - shell and 

charge, H. Maxim 504,736 

Case. See Card case. Umbrella case. 

Cat barrier, G. S. Niles 504,936 

Catheter, O. De Pezzer 504,744 

Centering, preparing, and countersinking bars, 

studs, etc., machine for, W. Webster 506,013 

Chair. See Folding chair. 

Chatelaine, A. B. Knight 604,Si9 

Chimney rack, F. W. Keller 504,729 

Chopper. See Cotton chopper. 

("buck, P. W. Beck 604,939 

Chum, J. C. Bndd 506,026 

Chum, R. D. Moon 504,737 

Chum, B. W. Settle 504,893 

Cigarette making machine, J. R. Williams 504,768 

Cistern cover, Menefee & Ertel 606,055 

Clamp. See Work holding clamp. 

Cloth stretching and calendering machine, W. P. 

Mather 604,927 

Clothes Mne.O.B. Albert 506,016 

Clutch, cushioned, H. P. Eilers 505,037 

Clutch or couphng, magnetic, G. A. Brown 506,025 

Clutching meohanism, G. E. Witherell 504,770 

Cock, compression stop and waste, T. C. Dalton. . 504,866 

Cofleepot, S. Qeldbrant 506,043 

Coiled bars or rods, machine for separating. Ster- 
ling ,!' Wilson 605,071 

Colter, L. S. Bailey 606.018 

Comb, H. G. Guild 504,979 

Commutator brush holder, R. N. Bayles 604,901 

Compound engine, Reynolds & C heshire 506,004 

Concentrator, D.W.Humphries 604,923 

Cornice brake, J. H. Crocker 604,710 

Cotton chopper, J. D. Schofleld 604,756 

Cotton gin roller, W. Dearborn 504,775 

Coupling. See Car coupling. 

Crane-operating mechanism, C. W. Parsons 504,937 

Crate, knockdown, J. Myers 506,061 

Cream puffflUing machine, L. J. Anger 604,867 

Cultivator blade, B. F.Daiby 604,969 

Cut-out, d ectric, H. N. Prentice 504,933 

Cutter. See Band cutter. Biscuit cutter. Stalk 
cutter. Tube cutter. 

Dental bracket.A. B. Blmorr 601,828 

Dental engine hand piece, S. H.Brooks 504,704 

Dental maJlet, J. H.Demonet 604,912 

Derailing switch, W. Wharton, Jr 606,076 

Display cabinet, M.F.Dyer 505,036 

Display rack, M. R . Dickson 604,913 

Display rack, C. Frankel 604,916 

Ditching machine, Hughes & Hull 504,728 

Door check and spring, 6. E. Dudley 504,826 

Door register for watchmen, electric, W. R. Pat- 
terson 504,741 

Dough mixer, T. Gaskins 504,8'i3 

Drawing board tilting device, L. P. Streeter. 504.951 

Dredge, hydraulic, A. W. Robinson 504,750 

Drum, S.B. Cox 604,910 

Drying machine, J. K. £*roctor 504,747 

Dust pan, A. L. Hollander 504,879 

Dyeing, etc., apparatus for, H. Schwabe 504,758 

Blectnc conductors, automatic safety joint for, 

J.H.Curry 506,032 

Electric light fixture, F. W. Davenport 604,866 

Electric machine, dynamo, R. Eldredge 504,914 , 

Electric machine, portable static, T. H. Patee. . . . 601,740 
Electric motors, switch for controlling, H. Saw- 
yer 605,064 

Electric motors, switch for governing, E. F. 

Ramien 505,063 

Electric switchboard, P. W. Mount 504,738 

Electrical testing apparatus, CH.Rndd... 604.751, 504,753 

Electro lytic cell, T. Craney 604,774 

Electrolytic diaphragm, A. Brener 504,703 

Slevator door, R. T. Crane 504,864 

Engine. See Carding engine. Compound engine. 

Hydrocarbon engine. 
Engine operated by the explosion of combustible 

mixtures, W. Homsby etal 504,807 

Engine steering mechanism, traction, J. H. 

Stevenson 604,894 

Eye testing device, B. I. Price 606,009 

Fare register, C. S. Lewis 504,731 

Fence machine, wire, J. A. Mitchell 604,991 

Fence post driver, H. Vobach 504,762 

Fence, wire, A. E.Cody 504,709 

File, J. W. Hine 504,782 

Fire escape, L. A. H. Engelke 504,868 

Fire extinguisher and alarm, automatic, E. Liv- 
ingston 504,928 

Fires, method of and apparatus for extinguish- 
ing, H. P. Weldig 604,89S 

Flashlight bumer, S. M. Williams 504,966, 605,014 

Flashlight burners, combined charger, reflector, 

and smoke arrester for, S. M. Williams 604,965 

Flax straw, cleaner and reducer for crude. J. T. 

Smith 506,069 

Folding chair, W. A. Wright 504,865 

Galvanic dry battery, J. von der Poppenburg 604,746 

Game apparatus, F. N. Carpenter 505,027 

Game apparatus, coin-controlled, D . T . Nuttle 501,996 

Gas bumer, fuel , J . B. Wallace 604,831 

Gas burner lighting attachment, N. Marshall 604,735 

Gases linder highptessure for power, apparatus 

for using, G. H. Chappell 505,038 

Gate. See Railway gate. 

Gate, V. Frioux 604,829 

Gate,H.D. Herrington 604,780 

Gate, Taylor & Walters 606,009 

Gate fastener, T. A. Carraher ... 604,863 

Godevil, H.Hall 604,726 

Gong, electro-mechanical, P. M. Dunn 604,827 

Gongor call bell, N.J. Busby 604,706 

Governor, engine, R. H. Thurston 504,963 

Grain, nuts, etc., machine for soourlngand clean- 
ing, Tinkham & Sims 505,010 

Grinding mil 1, J . Thompson 604,761 

Gun, R.8auer 505,066 

Gun, air, Thacher & Fasoldt 604.820 

Gun,maclilne, R. J.Gatling 504,831 

Hammer and hatchet, combination, C.Bronk 604.908 

Harmonica, M. Ams 604,899 

Harrow, rotary, B. Brckson 605,038 

Harvester reel, C. P. Wall .504,795 

Hat iron, portable, A. E. McDonald 604,814 

Hay rake and loader, C. A. Fleming 604,976 

Headlight cover, locomotive, P. A. Stevens 504,949 

Heater. See Hot water heater. 

Heating, cooling, and ventilating system, J. H. 

Brady 604,961 

Heel attaching machine, a. A. Webster 606.074 

Heel burnishing machine, H. M. Loomer 605,050 

Heel trimming machine, Glldden & Winter 506,043 

Hinge. W.H.Hart 504,877 

Hoisting machinery^ A. J.Shaw 605,065 to 505,068 

Hoisting, method of and machinery for, E. Rey- 
nolds 604,942 

Hominy mill, R.G.Jenckes 604,784 

Hook. See WhifHetree hook. 

Horse detacher, A.M. Mentzer 606,066 

Horseshoe calk, S. Robinson 604,943 

Hot water heater, J. Thorp 504,862 

Hydrocarbon engine, A. Gray 504,723 

Ice creeper, J. Carr 504,708 

Ice macnine, J. Kurtz 604,986 

Iron. See Hat iron. 

Iron, treating malleable, J . H . Ladd 604,841 

Jack. See Track jack. 

Joint. See Pipe joint. Ball joint. Railway rail 
joint. 

Joumal, axle, C. W. Renlff. 504,749 

Kiln. See Brick kiln. Lumbar drying kiln. 

Knlf e, J. Oeflnger 604,889 

Knife for cutting or scoring pasteboard, Saltzkom 

&Nlcolal(r) 11,365 

Knitting machine sinker or web holder, S. S^ 

Cook 504,967 

Knurling fliture. a. B. Witherell 604,769 

Ladder, extension, L.C.Tief el 605,072 

Lamp, electric arc, W. B. Luce 606,021 

Lamp, electricarc, C. T. Snedekor 604,760 

Lamp for beer vats, safety, M. & P. Borllnghau- 

sen 604,702 

Lamp, heating, J. House 604,983 

Lamp socket, incandescent electric, C. G. Per- 
kins 504,743 

Lamp support,_portable electric, N. T. Mills 505,060 

Landmark, D. P. Maram 604,987 

Latch, J. L.Dale 505,033 

Lathe, polygonal, L. G. Merritt 504,812 



Leggin. B. B. Stimpson 504,794 

Light. See Vault or floor light. 

Liquid separator, centrifugal. Lister & Pedersen. 604,809 

Lithographic stones and plates, cOTiposition for 

treating. E. & R. Amold 504,772 

Loadingdevlce, C. M. Purgason 604,^ 

Look, J . L. Jones 604.786 

Logs, etc., means for gnidlng floating, Finney & 

Davidson 606,039 



Loom stop motion. Gaunt & Wild 604,833 

Lubricator. See Axle lubricator. 

Lubricator, O. Binder 504,700 

Lumber drying kiln, N. T. Torbert 606,011 

Mail bag fastening, Z. B. Hendrix 606,046 

Measuring apparatus, electric, C. H. Rudd 604,764 

Measuring distances and solving trigonometrical 

problems. Instrument for, E. Fallettl 604,869 

Meat tenderer, B. H. Passmore 604,892 

Merry-go-round, H. S. Moore 604,886 

Metal upsetting machine, P. W. Bruch 604,909 

Metallic tie to resist progressive strains, P. H. 

Jackson 604,924 

Mill. See Grinding mill. Hominy mill. Wind- 
mill. 

Mitering machine, J. A. Brandon 506,024 

Mortising machine. Grant & Heston 604,733 

Motor. See Multiphase motor. Spring motor. 

Motor, D. E. Myers 604,993 

Multiphase motor, L. Bell 604,904 

Nut lock, E. E. Poole 604,999 

Nut tapping machine, T. S. Disston 504,SW1 

Oil can, Llsk & Brown. . . . : 604,788 

ai can, C. W. Proctor 604,748 

Ore separator and concentrator, I. P. Monell 604,931 

Ores, extracting metals from, Calhoun & Beam... 504,706 

Pail making mechanism, G. W. Laraway 504,881 

Painting machine, W. C. Gebhardt 504,833 

Pan. See Amaleamating pan. Dustpan, 

Paperbox, folding. W.H.Cook 604,824 

Paper buckets, machine for making, H. P. Lane.. 604,730 
Paper for making transfer pictures, H. De Grou- 

silllers 604,835 

Paper machine, suction box, R. W. Moncrleff 604,886 

Paper, ornamenting mechanism, S. Wheeler 604,767 

Partition, T. Bailey 604,858 

Pencil sharpener and paper weight, combined, L. 

M.Reed 604,940 

Penholder, J. B. Geissinger 504,918 

Perfume delivery apparatus, automatic, P. Leoni 504,842 

Periodical holder, F. C. Doxstader 604,714 

Piano, J. W. Macy 504,7.13 

Piano action damper regulator, E. Bornhoeft 504,906 

Pipe joint and coupler, J. A. Murray 604,739 

Pipes, device for protecting steam, R. C. Forsyth 604,871 

Planter, com, W. E. Matthew 504,939 

Planter, seed, 1, T. Palmer 504,848 

PlowpolntC. H. & P. G.lHeimlioh 604,737 

Plow, rotary, M. T. Hancbck 504,779 

Plows, propelling attachment for garden, S. F. 

Crall... : 504,712 

Pneumatic tool, D. Drawbaugh J04.803, 604,803 

Pocketbook, J. Prontezaki 506,040 

Pocket book or case, H. Meyer 504,884 

Pocket, ticket or change, M. Ralph 606,001 

Preserving compound, food, A. J. Greiner 504,724 

Pressure regulator, fluid, B. Evans 604,973 

Printer's drying rack, H. T. Koemer 604,985 

Printing press paper folding machine attachment, 

T.C. Dexter 604,826 

Pulley block, self- tripping, C. Matheson 604,938 

Pump curb, W. Kegler 605,047 

Pump, grivlty, W. A. Harlt 604,922 

Pump valve, direct-acting steam, M. Mlsic 604,844 

Puzzle, T.H. Apgar 604,823 

Pyroxyline solvent and its compound, C. L. Borg- 

meyer 604,905 

Rack. See Chimney rack. Display rack. Printer's 
drying rack. 

Rail joint, J. H. Crosby 504,711 

Railway, conduit electric, C. O. Ehlert 605,081 

Railway, conduit electric, H. D. Oler 604,847 

Railway crossing alarm, C. T. Frasber 504,719 

Railway frog, N. W. Boyd 506,022, 505,033 

Railway gate, J. H. Fitzgerald 504,974 

Railway rail chair, P. P. ReiUy 601,818 

Railway rail Joint, P. Herman 604.981 

Railway supplysystem, electric, G. F.Green. 604,977 

Railway SYrttoh, W, Wharton. Jr 606,075 

Railway switch, street, P. J. Boris 506,077 

Railway tie, N Benjamin 506,019, 506,030 

Ballway trains, automatic reversing device for, 

W. Weaver 604,766 

Rake. See Hay rake. 
Recorder. See Time recorder. 
Recording device for calculators, etc., W. S. Bur- 
roughs 605,078 

Reflecting and refracting radiant energy, device 

for, B.C. Ohmart 604,890 

Refrigerator, C. H. Pox 604,804 

Register. See Billiard register. Door register. 

Fare register. 
Regulator. See Pressure regulator. 

Respirator, mask,C. B. Konig 604,880 

Roller. See Shade roller. 

Roofing, sheet metal, W.C.Berger 605,021 

Saddletrees, die for manufacturing metallic har- 
ness, W. H. Bustln 605,079 

Sashholder, J. H.Grlswold 604,078 

Saws, device for side dressing circular, W. Hat- 
field 504,726 

Sawing machine, hand. B. C. Meishon 605,080 

Scale, weigh lng,C.C.MiUer 604,980 

Screwdriver, A. Schuermann 604,757 

Scythe, J, Badertsher 604,773 

Seat, G. A. Ennis 604,918 

Separator. See Liquid separator. Ore sepa- 
rator. 

Sewing machine, P. L. Cox 504,911 

Sewing machine, M . T . Denne 506,034 

Sewing machine, E. Smith 601,793 

Sewing machine attachment holder, J. M. Greist. 604.876 
Sewing machine ruffling attach ment, J. M. Greist 504,876 

Sewing machine tuck marker, J. M. Gr^st 604,805 

Sewing machines, wide hemmerfor, A. S. Simons 604,947 

Shade roller, spring, A. E. Dennis 604,970 

Shade supporter, window, 8. T. Stuver 604,952 

Shafting, flexible, G. W. k M. G. Gillette 504,730 

Shafts, vehicle, I. Hogeland 604,783 

Sheet delivering apparatus. S. G. Goss 604,874 

Sheet metal, machinery for pressing or stamping 

boats from, W. Heslop 604,878 

Shelving, store, F. A. Anthony 605.017 

Shutter fastener, A. P. Gustafson 504,931 

Signal device, electric, C. R. Pigglns 604,745 

Signal device, electric, C. H. Rudd 604,762 

Skewer for closing fowls, T. R. Fischer 604,777 

Sleigh, C. G. Regustrom 604,941 

Sodawater apparatus, P.O. Peck 604,849 

Sole and heel plate, J. [. E. Nelson 604,995 

Spindle. See Spinning spindle. 

Spinning and twisting machine, E. E. Bradley 604,861 

Spinning machine separator mechanism, E. M. 

Whlttum 604,954 

Spinning machine traveler ring.H. L. Felrce 604,997 

Spinning or other rollers, m achine for making, P. 

P. Molle 604,813 

Spinning spindle, self -balancing, E. E. Bradley... 604,860 

Spool carrier stop mechanism, A. Bayler 604,796 

Spring motor, P. Briggs 604,907 

Spring motor, W. Howard 604,808 

Sprinkler, Caton & Warring 604,965 

Stalk cutter, Mueller & Burford 604,934. 

Step, folding, H. J. CUmer 604,966 

Still retortTT. Freel 604,917 

Stool, milking, O. A. Moody 504,992 

Stove ovens, adjustable grate for, W. L. Hinds... 604,836 

Supporting bracket, 8. R. Scottron 506,008 

Switch. See Derailing swifch. Railway switch. 
Telephone switch. 

Switch stand, R. H, Canfield 604,964 

Syringe, W. P. Wafe 604,764 

Tack driving machine, J. E. Crisp et al 505,031 

Tapping or reaming machine, blank, B. N. 

Beecher 604,903 

Telegraph, printing, LinvlUe k Hettmansperger. 604,733 

Telephone switch, J. Steiner 605,070 

Telephone tranamltter, J. A. Brown 604,801 

Thrashing machine feeding attachment, H. A. 

Stoltenberg 504,960 

Tie. See Metallic tie. Railway tie. 

Tile construction, illuminating, H. Haustein 606,044 

Time recorder, electric, C. E. Ongley 506,063 

Tire, pneumatic, P. H. Sprang 604,793 

Tire pump, pneumatic, P. Velth 604,863 

Tire, vehicle, A. E. Spangler 504,019 

Tires, woven fatiric for wheel, J. Lyall 604,8S3 

Tobacco stripping and booking machine, leaf, C. 

Bowman 604,799 

Track jack, J. McMurrin 504,936 

Trap. See Animal trap. 

Traveling bag, A. C. Krlck 604,840 

Traveling bag, R. Ponlckau 604.860 

Trolley head, J. P. Maddoi 604,734 

Truck, motor, J. A. Brill 604,800 

Truss, J. A. Hopkins 604,837 

Tube cutter, P. Jungmann 604,788 

Tubular boiler, B. P. Edg r 605,086 

Tvpewritlng machine, T. J. Downing 504,713 

Typewriting machine, H. W. Merritt 606,067, 506,068 

Typewriting machine, Merritt & Burnett 605,059 

Typewriting machine, G. B. Webb 604^97 

Umbrella case, J. Rose 604.946 

Umbrella stick, tubular. J. Rose 604,944 

Umbrella support, W. PanckbOner 604,717 

Umbrella support. M . Light 604,843 

Valve, J. Jeannotte 604,888 

Valve, faucet, Schneider & Foley 604,766 

Valve, radlatorair, G. B. Dixon 604,972 

Vault for ceilings, bridges, etc.. J. Melan 606.064 

Vault or fioor light. J. C. French 604,872 

Vessel for beverages, J. M. Van Fleet 605,073 

Vise, carpenter's,J. Alchner 504,856 

Wagon brake, J. Krleg 605,048 

W rplng or beaming machine. R. Simons 504.791 

Wasber finishing mach Ine, K. Fmoht 604,830 

Washing machine, B. G. Minnemeyer 604^969 



Washing machine, J . ShalTer 604.946 

Washing machine, E. L. Wallace 604,763 

Watch, stOftH A. Liwrtn 605,052 

Watertight lining, D. Furgeson 605,041 

Wheel. See Car wheel. 

WhIfBetree, C. S. Wells 504,822 

Whlffletree hook, O. C.Joyce 504,938 

Whistle, W. Ely 604,716 

Windmill, A. H. Neller 604,994 

Window, C. Hibberd 604,806 

Window bead fastener, H. A. Green 604,930 

Wire fabric machine, A. L. Kltselman 604,984 

Wire tightener, G.J.Cline 50!;,O2» 

Wood, manufacturing artificial, J. Mellinger 604,988 

Woodworking machines, adjustable roller for, C. 

O. Mook 504,932 

Work holding olamp, W.J.Avey 604,960 

Wrench, A, Anderson "" "^ 



DESIGNS. 

Badge,G.A. Schlechter 32,777 

Bookmark, J. Best 22,775 

Camet, W. F. Brown 22,773 

Clock case, J. H. Zellin 32,783 

Condiment holder, A. Steffln 22.781 

Cooking pan, covered, A. B. Conde 22,782 

Gas bumer frame, L. Casemere 32,784 

Inkstand, A. W. McNeil 22,773 

Lavatory or sink trap, W. Bunting, Jr. 22,786 

Paperweight, A. T. Smith 22,774 

Pincushion, P. Ratcliff 22,776 

Plate, A. Hacbe 22.780 

Radiator, Williams & Ambrose 23,787 

Spoon, etc., P. A. Dawling 22,778 

Spoons, etc., handle for, R. Rhodes 22,779 

Toilet cabinet case, J. O. Spear 22,786 



TRADE MARKS. 

Antiseptic for destroying insects, fungi, and the 
like, Farbenf abrlken, vormals Pr Bayer & Co.. S 

Cigarettes, American Tobacco Company 33,603 

Grease, belt, G. W. Southwick ; 

Hose and belting, rubber and textile, Boston 

Woven Hose and Rubber Company 23,5»J 

Knitted shawls, Schlottmann & Co 28.597 

Medicine for expelling tapeworms, R. Phillips 33,610 

Milk, fiuld or dairy. New Tork Condensed Milk 

Company 33,604 

Needles, sewing machine and hand sewing. Na- 
tional Needle Cranpany 23,612 

Oranges and lemons, L. Contencln & Son 23,601 

Pills,Joliy& Son 33,608 

Remedy for diseases of the kidneys and liver, P. 

Fenn 33,611 

Salves and ointments, W. H. Lockwood 3? .607 

Soap for family, laundry, and mill use, J. E. Noble 23,600 
Teeth, preparation for the painless extraction of, 

G.t.Grier 23,609 

Toilet articles and preparations, including soap, 

perfumed, V. Klotz 23,599 

Tonic of malt and hops. Hospital Tonic Co 28,6ii3 

Toys, R. Roach 



A pi'inteil copv of the specification and drawing of 
any patent In the foregoing list, or any patent in print 
Issued-since 1863, will be furnished from this office for 
36 ceirts. In ordering please state the nataie and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. "^ 

Canadian patents may now be obtained by the In- 
ventors for any of the Inventions named in the fore- 
going list, provided tbey are 8imple,at a cost of $40 each. 
If complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway, New 
York. Other foreign parents may also be obtained. 
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ORDINARY RATES. 
Inside Page, each insertion - - 75 cents a line 
Back Page, each iiiHertion - - - - $1.00 a line 

tW For some classes of AdvertwementSt Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of tbe Une. 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by mearare- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
moming to appear In the following week's Issue. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete wltb 
the large shops, by using our New 
I.AKOR SAVIIVU 3iacliiiiery, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Fai'S M^. Co. 

695 Water Street, Seneca Falls N. Y. 
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W.A.WILSON 

ST ROCHESTER. N.Y". 



lUPBOVED 
ENGINE 



LATHES 



UODEEN 
DESIGNS 



AlsoFoot Lathes, Tools and Supplies. Catalogue Free 

Sebasti an Lathe Co. Tr ^' ^r^^'iv^oVio.' 
PRESS, $3 

Larger size, for circulars, 18. 
Small newspaper press, $44. 
Money saver or money mak- 
ing business. Pull printed in- 
structions. Send stamp for 
catalogue of presses, type, pa- 
per, etc K£l.l:$£Y & CO., Mfrs., Meriden, 43aiin. 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
AMERICAN SuPPLEMBNT can be had at this ofBce for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




Subscribe for the Scientific 
American. No one should be 
without It. Copies should 
be preserved in fiT" 
Fully illustrated. 
Terms (3 per 

year. ^_^^.^^ .^—^^^ 

Addresa^^dlH'^^^^H^^^' OaveatSi 
^^^«P^ J ^^^^ Trade Marks, 

sei"* ^^^^^^^ Copyrights, 

B'dway.^^k^^^^ Designs, etc. 

N. I- ^^^^ Handbook and information 
concerning Patents sent free of 
charge. Oldest bureau for securing Patents In 
Amerioa. Over 100,00) applications have been 
aiad by Hukn & Co, 861 Broadway, N. Y. 
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Founded lyy Mathew Carey, 1785. 

HENRY CAREY~BAIRD A CO. 

Indastrial PablUhers. Booksellers, and Importers, 
SIO Wnlnut 8t.. rhiladelphfa, Ta.. U. 8. A. 

^^Ournewand Revised Cataloeue of Practical and 
Bcientiflc Books. 88 pa^es, 8to, and our other Catalogues 
and Circulars, the whole coveriDp every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 




VANDUZEN^Tt"PUIIIP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Alwayi In Order, never Clogi nor 
freezes. Every Pump Guaranteed. 

—10 SIZES. 

200io 12000 Gallant per Hour. 
Cost $T to $75 eich. Address 

THEVANDUZEN&TIFTGO., 

102 to 108 E. Second St., Cincinnati, 0. 



fVatalosrues Wanted.— Messrs. Segrove & Lord, Me- 
^^ cbanical Engineers of Retalhuleu, Guatemala, Cen- 
tral America, solicit catalogues, prices, and discounts 
from American manufacturers; especially of Engines, 
Boilers, Water Wheels, Klectric Plants and Power 
Transmission, Sugar and Coffee Machinery. 



BATES .ROCK & ORE BREAKER 

Capacity q p 1 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breaiie s combined. 

Builders oi: High Grade Mining 

Machinery. Send for Catalogues. 

GATES IRON WORKS, 

SOCSo.Cliiitnii $t., Chicatrii 

136 C, Liberty Street, New York. 

237 C, Franklin St., Boston, Mas? 




Usefal Books! 

Hanufacturers, Agricnlturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professiona) 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it. and it will be mftUed^to 
them. Address^ 
MUNN &: CO., 361 Broadway, New York. 



THE SIMPLEX ITYPEWRITER 

IGUARANTEED 

do as good work 
any high priced 
achine. Special- 
adapted for use 
L private corre- 
spondence. Sent 
by mall or express 
prfinpid oTi receipt 
of $2.75, In handsome 

walnut case, 60c. extra 

AddreBB Simplex Typeirriter Co., 39 Great Jonea Street, New York. 




IMPROVED TROLLEY SYSTEM.-DE- 

scription of an improved overhead system of electric 
traction recently a;dopted by the South Staffordshire 
Tiramway Company, with 9 eneravinga. Contained in 
Scikntific.Amkrican Supplbmbnt, No. 8N6. Price 
10 cents. To be had at this office and from alrnewsdeal- 
ers. The same number contains a description (with 2 
lllnstrations) of a new electric tramway at Paris, and 
also a description of Siemens & Halske's electric railway 
conduit, with 3 illustrations. 




MASON & HAMLIN 

SCREW STRINGER 

One o f the greatest improvements in the 

history of the Piano Forte. 
Keeps the Piano in Tune. 
Mueh nfo?-e Durable. 

Quality of Tone I'nrer. 
|y Fiilly Illustrated Catalogue sent on 
application. 

Mason &, Hamlin Organ & Fiano Oo. 
152 Tremont St., Boston, Mass. 



A New and Valuable Book. 




12,600 Receipts. 708 Pages. Price $6. 

Bound in Sheep, $6e Half-Morocco^ $6.50> 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the tSci- 
entinc American durine the past fifty years ; together 
with many valuable and important additions. 

OTer Twelve Thousand selected Receipts are 
hare collected; nearly every branch of the useful arts 
being r^resented. It is by far the most comprehensive 
volume of the kind ever placed before the pirollc. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all par^s of the world ; the information given 
being of the higlwst value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulsB used in the i^rious manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes In 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practice 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
BUMS^stions. 

I^" Send for Descriptive Circular. 

MUNN & CO., FubUshers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 




W. L. DOUGLAS 

^ O W ll ^J Ci Grexxtlexuexx. 

Best Calf Shoe In the World for the Price. 
W. L. Douglas' name and price is stamped on the bottom befo e they 
leave the factory to protect you against high prices. Dealers who make 
the price on unstamped shoes to suit themselves.charge from $4 to $5 for 
shoes of the same quality as W. I. Douglas S3.00 Shoe. If you wish 
to get the best shoes in quality for your money it will pay you to examine 
W. L. Douglas Shoes when next in need. Sent by mail, Pogtagre 
Freef when shoe dealers cannot supply you. Send for catalogue wnfa 
full iastructioos how to order by mail. 

"W. L. DOUGIiAS, Box 651, Brockton, 1 



PUBLIC WORKS DEPARTMENT, 
CAIRO, EGYPT. 

Several applications having been made for the estab- 
lishment and working of tramway lines in the City of 
Cairo and its environs, this Ministry decided to author- 
ize the laying of the lines and branches indicated in 
Art. I. of the Act of Concession. 

Offers will therefore be received at this Ministry up to 
noon on the 1st February, 1894. 

Persons tendering for the construction of these lines 
must indicate the width, the dimensions, and all other 
dispositions of the line and the rolling stock, as well as 
the amount of annual compensation to be paid to Gov- 
ernment. 

The f re per maximum trip (given in Art. 13 of the 
Act at Concession) to be charged is also to bo stated in 
the otter. 

Oopies.of the Act of Concession will be forwarded to 
those who apply for them by letter, addressed to the 
Minister of Public Works. 

The Egyptian Government reserveto themselves the 
right of selecting and accepting whichever offer they 
prefer, or even of not accepting any offer, whatever its 
advantages may be. 



oAMAGlC LANTEP 

^"^'^ITH Oil- UMP5 HAVt NO eqUAL 



I LOWEST PRICES CUAf^tNTI 

L. MAN ASS E 

88 MAOISONs^CHICAGO 



CORRESPONDENCE e^rure^Jor^ Ife^if^ 

MENTALi IMETAli BHAPKR. L. D. COOSWELL., 
IB sotTTH Jefferson Street, Chicago, III. 



TH0RSEN&CAS8A0Y COMPANY, 

141 H 14> Wsbwh Ave., CHICAGO. 

gS BICYCL ES 

CIlUC Rifiea. Ammunition, 
DUNO) Revolvers, KQDAKS* 

SrORTlVG ft ATHLETIC 6U0DS. 

Send 6c. In stamps for 
COMPLETE CATALOGUE. 





A fine Uk i^old pla- 
ted watch to every 
reader of this paper, 
QlfCQtthiB oat and send It to na with 
'S*^yoar full D»me and address, and we 
fg will Bend yoa ooe of these elegant, 
il' richly jeweled, gold tinbhed watches 
" by express for ezaminatloa, and If 
yon t mnk It ts equal 1 n appearance to 
Bny$25.00KOld watch payoursample 
price,$3.50,and Itis yours. We send 
with the watch onr guarantee that 
yon can return It at any time within 
oneyearif not satisfactory, and If 
you seH or cause the sale of six ve 
will gire you One Free. Write at 
once, as we shall send out samples 
for 60 days onlv* Address 

THE NATIONAL M*FiQ 
& IMPORTING CO., 

ZZi Dearbon St, Chicago, tX, 



CANE CONTRIVANCES— TWENTY- 

two illustrations, with brief descriptions, of inventions 
relating to walkins canes. The photographic cane, the 
brazier cane, the camera stand cane, the water cnlorist's 
cane, the mineralogist's cane, the stool cane, the drink- 
ing cup cane, the cnair cone, toilet combination cane, 
the revolver cane, the gun cane, the picnic cane, the 
cigar lighter cane, the cigarette mould cnne, the cigar 
holder cane, the candlestick cane, the inkstand cane, 
the vnuff box cane, the spyglass cane, the lantern cane, 
the match safe cane, the physician's cane. Contained 
in Scientific American Sufplkment, No. 883. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



Barnes' Hand, Foot & Steam Power 

Iron & IVoodworking Machinery 

Examine oar Exhibit at the 
WORLD'S FAIR. 
Complete line of 80 machines. Ma- 
chinery Hall, Section 14, Column J-36 
i^r Catalogue on application. 
Wo F. «Sc John Barnes Co., 
1999 Ruby St., RocKFOBD, Ills. 




LIFE SAVING DEVICES.— A COL- 

lectlon of suggestions of devices for ctimm unicating be 
tween the shore and stranded vessels, offered to the 
I-ondon Daily Graphic by various correspondents. With 
100 illustrations. Contained in Scientific American 
Supplement, Nos. 848. 849, 850. 85 1» 852, 
854,861, 8«3, 864, 869, 871, 874 and 8841 
Price 10 cents each, ortl.90 for the series. To be had 
at this office and from all newsdealers. 




THE "MUNSON" TYPEWRITER. ^ 

the outgrowth of years of experience and the 
act. 



This machine is an " 



evolution,'* 
scientific ^ 
educated mechanic. 



best results of scientific work. Its "principles appeal at once to the 
»ited mechanic. It is Liffht, 8mall, Coinp; 
Easily operated, with Unrrersal Key Board. 



INTERCHANGEABLE STEEL TYPE WHEEL, 

darable and easily kept in order. 30 key 8,90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. Send for d/rcular to 
-Sf -Sf THE MUNSON T¥PE\rRIT£II. CO., « •9E> 

162 S. La Salle Street, Chicago, 111^ U.S. A. 



HARRISON CONVEYOR! 

""'""'^'^ H^SungGrain, Goal, Sand, Glayjai; Bark, Cinders, Ores, Seeds.&c. 



Send for I 
Circulars. I 



BORDEN. SELLECK& CO., j 



Sole 
ManaTerSi 



} Chicago, IIL 



Model & Experimental Work 

Small Articles Manufactured in Quantities. 
Inventions perfected and developed. Working in A 1 u - 
niinuiii a specialty. 8. P. l>eni(ion, Besigner and 
Builder of Fine Machinery, 143 Centre St., New York. 



PHONOGRAPHS 

FOR SAE.X:. 

ADDBBSS, 

North American PhoDograph Co. 
30 Park Place. 

New "Xork. 
Masonic Temple Bldfr.. 

Chicago. 




THUMB SCREWS and NUTS 

OF ANr DESOBIPTIOIf. 
ENGINE CASTINGS. 

Booklet cm receipt of stamp. 
A. J. Veed &. Son, 106 Liberty 8t, N. Y. 



TOLNEY W- MASON & CO. 

FRICTION PnLLEYS, CinTCHES, and ELEVATORS 



PROVIDENCE, R. I. 




STEVENS PATENT 

IDSAIi PENCIIi DIVIDERS 

N o. 69. Sent by mall, postpaid. 

3 inch only $L75 

Our goods excel, for neatness and fine fin. 
ish, any other make. 

Ideal and Leader Spring Calipers andDlvi* 
ders. Ideal Surface Gauges, Depth Ganges* 
and F ine M achinists' Tools. 

t^ lUttstrated catalog/* free to aU. 
STEVENS ARMS Oc TOOI^ OO.f 



P. O. Box 



Chicopee Fails, Mass. 



THE COPYING PAD.-HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the psid, how to take off copies of the letter. 
Contained in Scientific American StrppLEMBNT, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



fl 


Wooden TANK<s '?'h^^'"''''/ 

Large WATER ta,j'VO. mills, h«mw,;. 
.^.S^^'k,^:;^^!ii "-tCALDWELL ce 

J K-: ZI7 E. Main St Louisvi|.le Ky. 



E. Koniffsloif'. manuf actnrer of Fine machinery 
ana Models, offers Special Facilities to Invent- 
ors. Guarantees to work out Ideas In strictest secrecy, 
and any improvement that he can siifmest goes with the 
work. Tbousands of men have crude tbougb really val- 
uable ideas, which tbey lack mecbanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. Itil Seneca 8t., CIcTeland. Ohio. 




S25toPEEs 

Gentlemen, tuing or NlllBir 
^'OldBcUable Plater.** Oaly 

prftctioal way to replate nuty and 
went kalTM, forki, ipoonB, etej 
quickly dooe by dipping i n melted 
metal. No experience, polishing 
or machinery. Thick plate at one 
operaUoo; lasts 5 to 10 years; fine 
finish when taken from the plater. 
Erery family has plating to do. 
Plater sells readily. Profits large. 
W.P.Hairbeii *Co.,ColDmbns,0. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a ctirrent of from 60 
to 75 UO-volt incandescent lamps, or of being used as a 
6 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scienti:fl.c American, 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 21 illustrations. Contained in scientific 
AMERICAN suppi.EMENT, No. 865. Prlcc 10 cents. To 
be had at this ofiBce and from all newsdealers. 




I YON & HEALY, 

L» 66 Monroe St., Ohica^o 

will Hall Pm their newly enlarged ^ 
Catilogne of Band Inttnunents, Uni. / 
forms and Eqaipm«nts. 400 Fine U- 1 
lastratioDB, describing every article * 

required by Bands or Drum Corps. 

Contains instrnctions for Amateur Bands, 
Exercise!! and Dram Hajor's Tactics, By- 
Laws, and a Selected list of Band Husi6. ' 




DRILL CHUCKS. 



Write "THE PRATT CHUCK CO.," aaTTille, N. T.. U. S. A„ for 
free Illustrated catalogue of POE^ITIVE DRIVING lUlILl' 
CHUCKS, showing the only perfect system ever devised for 
holding and driving drills. 

Foreign Agencies : Ph. Ronz et Cie., 54 Boulevard du Temple, Parts, France. E. Sonnenthal, Jr., Nueu Prom- 
enade No. 5. Berlin. Germany. Sellg, Sonnenthal & Co., 85 Quoea Tictorla Street, London, E. C, England. 



/ELLULOID 7AP0N C^ 

1 Al BARCLAY ST^ ■^- NEW YC^K.^- 

%*'l GUM LACQUERS- B fR I L L . A , - " -, ' 



9 CELLULOID LACQUERS 



Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
V20 Pages and 110 Superb Cats added. 

The unprecedented sale of this work shows conclu- 
sively that it is the book of the age for teachers, stu- 
dents, experimenters, and all others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 

fraphy, including Hand Cameras, Cane Cameras, etc.; 
ystems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides. Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. $4, Half morocco, $5. 

^^°Send for iUustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK.. 




SCIENTIFIC EXPERIMENTS. — DE- 

scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a triangle, surf ace of the sphere, 
with 6 illustrations. Contained in SciEiVTmc Amebi- 
CAN Supplement, No. S7 5. Price 10 cents. To be 
had at this office and from all newsdealers. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc 

Moilel and Kx|)eri mental \\ ork. 

Small Machinery, Novelties, etc, man- 
ufactured by special contract. 

New York Stencil Wks. 100 Nassau Stn N.Y 




Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and SciENTiJPic American Supplement can be 
supphed for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFICT AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers SciBNTiEic Ambkican 




WE SEND FREE 

with this beautiful Orean an Inatrnctlon 
Book and a handsome, upholstered Stool I 
The organ has II etups, 5 octaves, and is 
made of Solid Walnut, warranted by ua for 
15 years. We only charge $45 for this beau- 
tinil Instrument. Send to-dav for FREE illus- 
trated catalogue. OXFORD HFG. CO Chicago. 



PATENT of New Street Sweeper for sale at a reason* 
able price. Address BOX 88, Branf ord. Conn. 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All strlOB of Trucks made to order. Gat^ogues 
free. GEOIEGIj; J». CI.AKK, 

linx T. Wind§or liocks, Coun. 



JUST PUBLISHED. 




By Richard A. Proctor, F.R.A.S. 

* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at givea hours and days of the month. 

A most beautiful and convenient wprk, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing nd using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and consteUations. by Alfred E. Beach. 

Altogether this is one of the most popular, useful, 
and valuable wprks of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
92.50» postpaid. 

MXJNN ac CO., Publishers, 

361 Broadway, New York* 
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ORDINARY RATES. 
Inside Pnare, each insertion, - 75 cents a line 
Etack Paft:e, each insertion, - - $1.0O a line 

I^^ For some classes of Advertisements, Special and 
fiiijIiST rates are required. 

The above are chaises per agate line — about eight 
words per line. This nptice shows the width of the line, 
and is set in a^ate type. E^ngravingg may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear In the following week's issue. 



COLD FOEGED PRODUCT. 

Fluted Tire Bolt 

Patented Not. U.lSeO; Oct. 20, 1891. 



IsBtUTerand stronger than a common bolt. The Anted 
shank prevents the bolt from turning 
in the rim and tire. ' 

MACHINE Sc'ifeEWS 
STOVE BOLTS 
I.OCK t:AP SCBBWfe 
FORGED I SIDE KNOB SCREW^H 
I THREADED WmBS 



COLD 



AMERICAN SCREW COMPANf, 

PROVIDENCE, R. I. 



!Kto50H P. THE 




Motor Of I r Century 

Can be used any place, to do an u 
TooWc, and by any oiif . No Boil- 
er! No Fire! No Steam! No 
A&hes ! No Gauges ! No Engi- 
neer! A perfecny safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour tn each indicated horse poiv- 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CO. 
P.O. B0X14S. ."^irrrniK. III. 



TO BUSINESS MEN 

The value of the Sciei^tifi^ A.vnsuiCM^aii an adver- 
tising medium cannot be overestimat^ed.* Its^circulation 
is many times greater fhlon that rof any similar journal 
now published. It goes into all tbe States and Territo- 
ries, and is read In all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
rertises in the Scientific American. And do not let 
the advertising a^ent influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a ^arger commission from 
GiB paf^ers having a small circulation than is allowed (m 
the SciKSTsrfc Amebic an. 

For rates see top of first colnmn of this page or act- 
dresB MUNN & CO., Publishers, 

361 BroadwaT« New York. 



SINTZ GAS ENGINE GO. 



GRAKD EAPIDB. MICH,, 
V. S. A. 
Manufacturers of the Sintz Sta- 
tionary and Marine Gas and 
Gasoline Knirines* Especially 
adapted for Boats and Electric 
Ijigbting. Runs with manufac- 
tured or natural gas -- Boats and 
launches. Prices within the reach 
of all. f^ Send for Catalogue. 
Mention this paper. 



ASTRONOMY 

Poole Bros, Celestial Planisphere and 
Celestial Handbook Just published. 

For descriptlTG circnlar address 

POOLE BROS., Chicago, ill. 




THE MODERN MARINE BOILER.— 

By A. B. Willits, U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New york, with a plea to inventive minds for the pro- 
duction of a type of boiler which shall do away with the 
necessity of the present enormously large and heavy 
shells, and present a lighter substitute that will per- 
form the duiies of both envelope and heating surface 
conjointly. Contained in Scientific American Sup- 
plement, No. 870. Price 10 cents. To be had at this 
office and from all newsdealers. 




POLAB 3GLBCTRIC. 



The McCONNELL 

Gum Proof Filtiirs 

REMOVE MICROBES 

— ANI>— 

All Kinds of Disease Germs. 

Is a Filter and Cooler Combined. 
The ice as it melts is filtered. 

No other gravity filter does this. 

Tie McConnell Filler Co. 

BUFFAIiO, J). Y. 




ATENTS! 



MESSRS. MUNN & CO., in connection 
TTith the publication of the Scientific 
Ambbican, continue to examine improre- 
ment«, and to act as Solicitors of Patontc 
for Inventors. 
In this line of bnsiness they have bad forty-.nvf. years- 
e.cvei-ience, and now have uneowiied .^acuities for the 
prieparation of Patent Drawings, Specifications, and the 
orosecution of Applications for Patents in the United 
States, Canada, and Foreign countries. Messrs. Mnnn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports OD Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness» on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Jjabels, Copyrights, 
Designs, Patents, A ppeals, Reissues, Infringements. 
Assignments, Refected Cases. Hints on the sale oi 
Patents, etc. 

We also send, free of charne, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN Oc CO., Solicitors of Patenca, 

361 Broadway, New York. 
BRANCH OFFIOBS.-Nos. 632 and 62i F Street, Pa- 
tmo BoUding, near 7th Street, Washington. D. C. 
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THE DEXSMORE 



99 



Christened by its users "The World's Greatest Typewriter." None of its 
operators ever go back to the use of any other, " The alignment of my ma- 
chine Is still perfect," is heard every day from the oldest operators of the 
Densmore. Many Indisputable advantages and conveniences shown, and 
testimonials from great concerns given, inourfreepamphiet. Our World's 
Tair Exhibit may interest you. Not competing for medals, we determined, 
instead, that machines from regular stock only should be shown, enabling 
visitors to see how they are made, and why they are made so, what they can 
do, and how beautifully they can do it. 

Densmore Typewriter Co., 202 Broadway, New York 



KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 



) Send for \ 
I Catalogue. \ 



Rochester, N. 7. 




CIGAR CUTTERS. 

STERLING SILVER. 

Can be hur^ on watch chain. A 
useful present for a gentleman. 

Well adapted for prizes or fa- 
vors at CARD parties. GERMANS, 

etc. For sale by leaning Jew- 
elei's. If your jeweler has not got 
it and will not order it, send to us 
and we will fill order thit)ugh some 
reliable dealer. 

Price, $1,50. 

Enos Richardson & Co. 

23 Maiden Lane, New York, 



S cientific gooR Catalogue 



RECENTLY PUBL1!4HED. 



includ- 

Will be 



Our new catalocue containintf over lUO pages, 
lag worlEs on more than fifty ditrerentsubjects. 
mailed tree to any addresB or) appiicuiion. ' 

MUNN ife CO., Publishers Scientitlc American, ■ 
301 llroadway. New Yprk 




STEAM PACKING 

Boiler GoTSrings^ Alillboard, Roofing^, 
Building Felt, liiquid Paints, Etc. 

DESCRIPTIVE pKICB LIST AND SAMPLES SBNT FRBB. 

H. W. JOHNS MFfi. CO.. 87 Maiden UnOi N.Y. 




CHOLERA : EPIDEMIOLOGY OF.— 

By Dr. G. Archie Stockwell. An interesting and valu- 
able paper on the dissemination of the Asiatic Cholera, 
showing wtiat does and what does not soread the dis- 
ease. Contained in Scientific American Sitpple- 
MENT, No. 8W8, Price 10 cents. I'o be had at this 
office and from all newsdealers. 



Parsons Horological Institute. 

learn the Watch Trade 

""^^^g) Engraving and Jewelry Work. 

PARSONS, IDE & CO l^- Ci»-c«tar /ree. 
302 B radle y Ave ., PEO RIA , ILL. 

'*''^'* forFINETOOISiheyeryshop 
c.T;K'G'ur C.H.BESLY&CO: 

CHICAGO, I LL.U.S.A. 





" IMPUOTBHBITT THE OBDEB Of THS A.GS. " Clo 

Thi^Si^th Premier Typenrriter ^ 

Bmbodies the most Progressive Mechanical Principles. o* 
All the I^ential Features Greatly Perfected. 

Perfect and Permanent Alignment. (-j 

Easiest Running, and Nearly Silent, g^ 

All type cleaned in Ten Seconds without Soiling the Bands. p 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. | 

We have 20 branch offices in the principal cities throughout the United States. r 



ELECTRO MOTOR. SIMPLE, HOW TO 
mBKe. By 0-. M . Hopkins.— Description of a small electro 
motor devlRed and conatru cted with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived frnm a battery, and 
which Would biive sutttclenE power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures Contain9d in t-ciBNTiFic Aheuican 
SnppiirtMKNT. No. (i4l. I'rice 10 cents. To be had at 
this ottice and from ^1 newsdealers. 




M 



OVBft 

30,000 SOIiD. 



OTTO 

GAS AND GASOLINE 
ENGINES. 
^tolOOh.p. Can 
be used in cities or 
in country Indepen- 
dent of gas works 
or gas machines. 
No Boiler, 
No Dansrer, 
No Engineer 



OTTO GAS EN&INE W0BE8, FHILADELFHlA. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 



WanUd 



SYLPHCYCLESSSi 

All riders aay.Our spring ftame 
■" with pneumatic tires saves 
muscia and nerve and Is 
luxury indeed. You want 
the best. Investigate. We 
also make a 30 pound rigid 
_^__^^__^^___^^___ f^ame Sylph. Cata. free. 
Kou»e-A>ar^«nCj^cieC7o.^r<. 16 6st.,Peorla.lll> 




Model & Experimental Work, ^e^c^^'c^*' 

Advice and ideas not charged for. Send for particulars. 
GARDAM & SON, 98 John Street, New roHK. 



WM. GRAVER TANK WORKS, 

f (INCORPOIIATED.) 

laDuractoren of Iroi and Steel 




STORAGE TANKS. 



OFFICE, 

3d Floor, Rookery BIdg. 
THirAGo, ir.i,. 



Oil Well Supply Go. 

91 & 92 IVATER STREET, 

PITTSBURG, PA. 

Manufacturers of ererythinfr needed for 

ARTESIAN WELLS 

for either Ghis, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe,Cordage. 
Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on request. 





TURNER ROTARY ENGINE 

combines the uses of 
1. An Air Compressor. Delivers air at 30 lbs. in a 

steady blast and to any extent by compounding. 
9. An Air lUotor. Solid piston moving in a rotary 

track. 

3. Vacuum Pumpi 
a steady pull. 

4. Water Pump* 

5. Water ftlotor, 
pump and motor. 

^alfsize worked by hand; larger by steam, water.air 
or ordinary belt power. No Valves or Springs. 

Made by Turner machine Co., New Tork, Manu- 
facturers of the Turner Painting Machine which painted 
the interiors of the buildings at the VVorld*s Colum- 
bian Exposition. 

Circuiar on application to TURNER & CAFFIN, 

I. J. 34-35 Mach'y Hall, Jackson Park, Cliicngo. 

A vents Wanted for aboTS In every titate. 



Keeping the gauge at i8 inches. 

Is a suction and force pump. 
Can be used simultaneously as a 



CMCIMCQ BOIL.EKS&; MACHINE Toors. 

CnuinCO) Complete outflta furnished, S&nd for pri- 
ces nndiiliii I', catalogue. W. P. DAVIS, RochesteriN. T. 



Tks imsricafl Sell Telephone EoRijan; 

125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not tor these several things in 
and of themselifes, but for an electric tel- 
ephone in the instruction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,5t)9, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 




Delaney's Metallic Gaskets 

and Flanj^es make everlasting 
■joints. Delaney's Ex- 
pansion I'nekiiisrs for 
steam, water and am monla 
are best and cheapest. 
H. J. Deliuicy d.- Co., 
Third dt Fowler Sts. 
nillwnukee, Wis. 



LIQ' ID FUEL FOR STEAM MAKING. 

—By b". R. Hutton. A paper pointing out the advan- 
tages of partially refined and crude petroleum for boiler 
firing. Contained in Scikntific Ambbican Supple- 
ment, No. 896. Price lu cents. To be had at this 
officeADd from all newsdealers. 




:. I GAS ,p^lOR ,,zi'>- 



.SHINGION & UNION ST5. CHICAGO. ILLS 



ELECTRICAL ^ MIHIHC )^ MACHINERY 

Our ezbibit in Electricity Building is tbe only comprebenBive exbibit of Electrical Mining Apparatus at tbe 

WORIjD'S fair. The advantages, simplicity, and convenience of our system of Transmission of 

Power by Electricity in conjunction with our Mining, Quarr ying, and Excavating Apparatus are 

practicallr demonstrated. fipr* Write for our World's Fair Folder. 

oxi^a'xsxi.A.ij x3XiZ30Tzixo ooiSNXf'.A.sa'"^', 



DISTRICT OFFICES: 

44 Broad Street NewYork. 

173 and ITS Adams Street i^icago.ni. 

Fifth and Race Streets Cincinnati, O. 

Equitable Bntlding Atlanta, Oa. 



16 First Street S an Francisco. Cal. 

(BO Atlantic Avenue Boston, Mass. 

G09 Arch Street.... Philadelphia, Pa. 

101-107 Sibley Street St. Paul, Minn. 

1888 F Street, N. W Washington, D. C. 



TX2E3 




^~ ESTABliIKHED 1845. 

The Most Popular Scientific Paper in the World 

Only S3. 00 a Year, Including Postaare. 
Weekly— 59 NnmbevN a Year. 

This widely circitlareil and splendidly Illustrated 
paper is published weekly. Every numbei- contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Itlacbinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Cfflnpdete list of patents each week. 

Terms nf Siihscripiinii.— One copy of the SciEN- 
Tiirif AUERiCAN Will be sent for one //fai— 52 numbers- 
postage prepaid, to any subscriber in tbe United States, 
Canada, or Mexico, on receipt of i h i-cc d n 1 1 avn by the 
publishers ; six months, $1.50 ; three months, f 1.00. 

(;lit lis. —Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Expre^ Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
I>I(JNN tic CO., 3(>1 ilronaway, New Vork. 



All business outside the U. S. transacted by Thomson-Houston International Blectrlc Co. U Broad St. New York 



'I' H K 

^dientific g^m^waw fupptement 

This is a separate and distinct publication from' The 
Scientific Amehjcan, but is uniform therewith in si?e. 
every nmmber containing sixteen large pages full of en- 
gravings, many of whicb are taken from foreign papers 
and accompanied with translated descriptions.- Thb 
SCTENTiFic American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing BJology, Oeolcvy, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Cbemls- 
ti-y. Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most inmordiiit Kiigiveering Worhf, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the supplement. 

Price for the Supplement for the United Slates, 
Canada, and Mexico, $5.00 a year; or one copy of tbe 
Scientific Aubuican and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

IVIUNN dt CO.. 3(>1 Broadway, New York. 



The Scientific American Architects' and 
BUILDERS' Edition is Issued monthly. $2.50 a year. 
Sinerle copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Macrazine of Architecture, 
richly adorned with eiegant plates in coiors, and with 
other fine engravings; illustrating the most interesting 
examples of modem architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
af a variety of the latest and best plans for private resi- 
dences, city and country Including those of very mod- 
erate cost as well as tbe more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost. etc. 

Tbe elegance and cheapness of this magnificent work 
have won for it the I-arjrest Oirculatlnu of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

AIUNN iSc CO.. Publishers, 

361 Broadway, New York. 



PRINTIIVrG INKS. 

The Scientific AmSbican is Drinted with CHAS. 
BNBU JOHNSON & CO.'S INK, Tenth and Lomoard 
StB., Pblladelpbla. uid 47 Rose St., opp. Dnane, Neir fork 
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